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j unti ^JajA^j\ •.jjbtc l£jL>J 




* „ ^ t" 

: CjVL?e_4 {Jf ± 4j3j i mi a j j r j jJ 

(jLstja Lu l «I U" t jg" i ' "j 3jj-uaJI <jj 

^L>. j mi r *_»LajJ ! jj^-aJI (JJ js 4 j c UJI BjjAJI <■ Ju 
(j_ujj cJfJ 4_i_iL_jJ1 4 j 11— aJI c_jj__>JI J «_) 1 <s 

:3jJL^ia^jJl43Vl«S^b^l^u^ : ^ ^ ^ ~ J ^ 
U+Ji> J t^ll^lj l£ul£dlj *Li*j£1Ij *L>^M .«<ys>~ f a* ^ 



^^rvj^-oJJ! (JLjJLI j. i CjjL^ n_d1julj .4_ujSJt ^/ulj-oJi jjj jl^Jj^ 
(JT 5 Li Ll^-^J^uJI ^JL^. dL>o ^j- 4 -" (J^3^-* '(J^-^ (Jjj-« " (jr^-J .sLpkJI 

La 4_^j-juj ( _ r JI "1 <n La l^-J-JL^ clUj j-^j t Cj 1 Lt >-.lt ^oj-^Jl t_^_j^_lll 

Vtj aj| J5 J1 »Uloa t 3±at£La 

cliLuia-t-saitjJI o JL& Lo ^jJlaUJI (3*- Ojj Jloj V p$ o l^t (j^Jj i^\_o-^J ^-U 

^l-v ^jLfi _L_aJ_^ . ^ U C - c-U"> q\ jIa 4 tj .'.l^^ ^yALcjjkl I Ju Jl_o] 

^l^v 4_JIjJ! 4_tiU^| ^ l^jnl" ^1 ^L^Vl ^ 3jLo ^1 iJ^ol 

^sL^i^^o^j^pi* u! J^io^i iiiMc^ J^ji^ 1 ^5 

.2LpJ| cj%pJlj oLiLUL 4lu=JI UU Ull^ iLl Lulij 



6.0 Ano 



(jL£ « LijwjJ j-l. J I ^ic,)) 4-Xj*_tAiJ <jl (j VI £y&-*J (jl . ♦♦«(_y^jJj_iJ)> 4jLj 4 n i^j 
(joijJU CujL^ 4j| iJ^M 4_^jJJ L^_>oj . I ^< i) 4_L^aJl juualjlj 4_u_j£jjJI doLoj^/l 

^j-fl Lc-Aj_i_c j ^i'jj-I'j ^LiA-cV! cJuLIbj ^ ^ 1^ (jyjs I j j_SJL I <j^nn 1 i**ijT 

4_t*1j.i 4_uol_>* 4 '^/j) (jlj J-aJ1 ^jJI (— tlaJI «UjjIj^ ,j_« t _ 3 Jj_>o JLjljj 
CjIjjJLq '"" "J v - AjJLa^TJI 4-iSLu.j K V I cliLjLstjuaVl ^uLojI i_jLo^I - (jJJ^^ 

(j£Jj . 4 <i mi! ril I (j^-Jj 1 -l-'v^J j_l-J 1 { ^ 4_<_uljjJI CjLcj ilnj^a (j\j Ijj ' " > 
4 "n <i 1 n") j^y£w<JLl Q4*ta J J ^ k* C) J ^ m> 4j1 j tll^JJ ^jj^ u.ittl <jj_Lll CjLuJj mi f 

IjlA 4-<-u1jJlJI tr^ - t -*^> J ^ 0' -J-^J - CjLlJLu-u^_2*J1 . «^IaJI 4 a, 1. tifa» 

JL.JLI 

(j£j ^«J j| t4_uLjj_i3 ^ j)l r 4_<L_ui^ j I CjLuJaLj 4 n ( n\'°t j ! < a d A , ojL^ La 
t2i3jJI »jJJ j> >>> r .^_^jJ^_j_J1 oLal o"<r»L j^jJI " > i m 4_^^Lc L4J 

tjL^ cjLcj-jusjJLI aju* ^yaj-jJLl j (jl jj 1 4 "< A «nl'^j ^JjlJI ^jjIj 

(jl_^ ,\ <i *°\ t(jO^ ^jJI tJujLua_jJI <_Lc jj-LalJI 4jjJoj ^1 st_) I ^y-^-il (jl 

L^^Jj-LJ J I (j-U dJ3-jJI JJULjJLlj ^Lj-uL»iJI (j^J-JI tiJJj jljjl J-A Juj>.jJI M^JLLtaJLft 

jjj^_J (Jj_ljI j» ^Lc^ (j J \ W " ^Lc ^ eLtju>w t JLlll J j i r o (jrA^-j . <^jjj j flHj 
4 1 m,1 m, ^ 4-^jl m. U (^Jl Li^jJj ;<"U (j t ."i rojulL^Lo jl^jljs j^j «Daniel Lerner 
JjU"<tl 4 K mi <i j U^ja c*j£j t»Cause and effect 4^a- n'Jlj 4_UJI)) ^ cj! jj^Lta 



IjUfe (Jj^>- mJjISjSI jnj 'r <n ^ ^-fJJ «Ljua^-ill <5 J^J C< i clll jJj *jj_tLxll 

i~ <\\.-y-j '"-^ ^."Cl j^jjl 4_uj_£JI (J/ul j riil ^,<>> V j 1 o {j J K (j I tCjl jLg_>Jl 

4^>-^ja OjL£ La j JuL> ^Lj^_iiaJ| ^LcJLl^ 4-a_m]VLdJ I ^Jj 4_$j>- i 4^Lj^_loJI 

^^ajLua-i- ("ffl nid t ^Unl <n"! i ^LlaJJI Ijuk ^yS U-l a" j 1 L*iSj 

L*^ emergence «JliajVI» _ S^UaJt ^ jjb <jl 4^1 j_J1 ^ c<I^ 



Lr^i -L^ J) * ^ ^LjU 5j-i-4-U ^a>UI tj^ jHojVI Sj^kUs» jLulcL 

4_»_i_iJo CjIj Lkjl L-I.f I ^jjl (jLlcj ^j- a! U II £,j\ q\ ^L_»J1 ^ j $ a U U^ <^-*-^^l 

Niels j^-jj» Ly ^^j3- t ^cJLjlJI ^jL^ 5^usL>JLl cdli ^ ,«4 j njju-fll " j o» 
c*X 1 4 Mi^Llli 3jm-^ *.Lul 4 olS^Jl LJUU lJi^j LoJlIcj <t" r>iU «Bohr 



5uo v iio 



:4_uj£La ^j^l jJ>- Lg_*_3jj V t LU 4jj>. j ui 4_xjuaL>- jjl jSl i^y $ a\\ Ijufc 

j! L:7 lc 4Jj^ J Uli IjLA J-a jJtjlj _ jLc, LaJbM^j _ (JrOc ui^jVlj jry^jjJU^JI 

. CjljLu>Ji ^JLc Liajl ^jUs j^>-j l$J Sj^klli «Jjl!ujVU 
cdLLA tjl^ t «reductionism )) u t A Jua 

typological «t< j j<n "TU ^Lj* j^tj ^1 1 1 <>Vlj ^1 j "< r.>U 
^u-ul jljlj I 1 «j-i^ JjL^» l-Bj miU ATI l ^ r (jilol (jy^-TI ciilj t «thinking 
iLUjf 3« mUH c_a>Ll>J j^aII^o < hutr\~s «Lalj^j * « essentialism SLJjjuoVl» 

4_aj|jj ^ JL_ C ^£ ^ ^ 1 U I ju4> Jj— dJ £-Jua3t t 1 "i j n T T j 4_ujJo^ isVl 

V c^p- <«population biology j^LiuJI L>.jjj_u» 4_)jjUVl L^J^j-JI 

i«population thinking ^ t " Tl j_jSL^3 » _JL> ^ q„ < nj L* <_>"jjl <i<nj . 4\ld_L_<_JJ 

dHJjl cr^" O' J ' " r 'j-*' cL J- > «J^ 4 » j lI^TT ^^Ja 4_all_>jU j^ljJail j nn n't a J u 
Sjll 3j-ll 4 „.t < >i a.! 1 dJLA <**< A^Lj J-dij . « jjfAij j nt 1 » j n "J I Ij^oJ I jJI 

^ 4j£jJI jujLxi (jl^ (^jJI «wolfgang Pauli ^JL«-al^» ^r^j j. ^ ^ ^JUJI 

4jLj ^j^s j) jjiJu 4_jjLL 4 T" ^ j^yS j£Loj ^1 4 j 1r u>j "i I \ a.vir. 4_Ljua_flJI ^ JL4J 
: 4x.ju.JIj tfLsoVl Ct-L>. jj^i 4^j_>Jl 4_juoL>JI 4Jlij^Jo L^Lo JSLT Jo_a£ ^j^* 

.<djj^ IjLc» : 1^jo<.mj 4_i IjL^ m j IjLo 

i/4_|_JjJI cjljjiil 4_lu» 4jL£ «Thomas Kiihn ^Lujj» jJki U j J t^ldiij 
jj^j . LajIj! ( j ? -jJ1 4_^r <hTl j^j-jj JjL>-f 3^_l_->J I (jr ii)LjuD! \ M Y ^Lc 
l^jjJi! ^T 4.^1^ sLsiU^ ^Vl ,Uttl ju^ tilJJLl o' J^ill 

( 4_jieJjLLil Jjal jjlTI 4_ H Ut > j ^-LiiVL» ^jL 4J1I3 t 4-j \ jTrt'tl 4_j^I*]i 4rt .JiiTi 
^jla V|j t4 ji^l j>U1 /yi 4 M.ii'i jjJaJ! ^Jii jJUy jl^ JjI Ju ^0 4^oJl3 La 



J^JsVl ^tlo.V J^oA* jalalJI 5^o' ^! ^>*>U^0^ Uo< ^ 

0-^ UJj'- 1 ^j>^j uP 3 *<^AJi (.^c- Sj}L-£.j .(jLajJI ^ u>S^ ^jLjSJI Ijuk j u\u 

4 j < a j SjJl^ I cLa£ dJLl-A (jSLj J^ySLlj t3j_<_t-i,o 4 j air CjIjjj C1*jJL>. 4.i t.ajJi 

4jjJaj c-JL£f ^Ij-^j .«normal science ^A^. ^lc:» SjJIa W^-^J u^-^ 

4_<u^Lo ^jSj L^jLa i V ^ I 4_uLj^_i_aJ I (JLsc-* tr^ J) J 1 U"J 1 4_>JLlo «O^» 

. OJL>^ 4j^Ij j-uC 4_onJ1 

4_j^>J! CjLoISJ I £-Lux>.i jJUuj Lf\.i <t.^Jij ^L^__uaJI ^j-ui^js £-a 4-*ji^Ii-a 4j^_j_>J| 
5^>-Lc. >"<ltr> JL9 4_qLjj j ^» jlnJI (j I La-£» .((4_xjLl4_^ _ ^j^_uaJ1 » ^jrul^iLft <> jl^j 

4-JLUJIj i determinism 4_j^l>JI j essentialism 4_JjjusVl L^lu ^ 1 4 j « » " 1 1 
dLAj^Jua ^ - t j j L-^JLu . reductionism 4_JLvV1 3 universalism 

^jJI .historical narratives 4-iitj;Lill rtTlj «jlijjVlj *pluralism 

3Lj_^ 5l_pJ! ^cLti c-ZiSn jjl ^ 1 1 c. \j _ JL>. (^1 ^^Ic _ cJS^j iJ-*-«J! 1 114] 

J.f.1 1 11 j 4, .in.fi 'i Oj3jJ1 (jx^3 1 ^JLftJi Ijuk 4 -; „a-ALt ^jL-ioJI <-3j «j 

.«(^j-aJll jLsk-ojVI » iJT A 3juljJL«a 3jjix>. Cj! j 4.1^ Tu-a ^JjLu i _ ;r ic- V "1,1 



6.0\5f> 



( _ ;r 5 ^_uL_>Jl (J-«LjtJI jJb tj^J L_^i I j_jJl£ -ij—iJl ^a.<^a...^cJ (JL*_ja 

IjUfc (Jl^ (jt^J 4.<«£i 4^,-^3 4^J-^ i< rtl^tl ^1 3jJa.-v. ^yu^Vm jln->j 

L— il < «i " ^1 ^Ir ^-lj>>jJj j itl l^jlj «J<i c jLlaJ» ujLlSJI I jlA ^Jl_oj <jl ^^^Lilj 

I jl^J 4±uaiLo 4 M.^lla ^ ^iitJ (—iLiSLll 1 JLfc (jjj 1 4 mjJ^JI lj j?l 

^jj) " "vl—JI < n i^i "<^j JSj it!lJjLj>. ^1 (J-^ISJL) 4jjj f n U (jrA 4_j_jjj_»>J I 

^ya j_L-Ti5vJ I JLjJlj>J 1_L>-L>u ^j^o ^c.jJI 4jL_iJl ^Irt^c lj 

4_llj3^>*J1 LcwjJj-lAI duSy^Cil \ a j. lr> \ \ I 'OJL/^*'' ^in^ijJ V jJs . . jLaeuiu^M 

i^yl^J»! U~< i ii V I «drwj^ L^jLa LiJjLa ^j^tjj («AjJLajJ! cjLjJLojJI Lo^jJ^-u» 

jJLiJL) «LWll ^ j j^f JUe^o ijJLiAj .^ulj J jU" »1 .^>^U 4_«j>UI 
.(4jIj^JLj 4 "m g r, .n Cx£.Lji ^ jJI) CjI_Ll>JI (<dc. JLr*_« Jj(^> rilTl ^ya ^ISJI 



pk. ^A, j^sj j^Ja ^1 ^Il^JI tiua^JI j-£>* 4_l1j>j>JI L^^jjJI <+kL 
IcjJs <2x5u>J1 ^ ^j-dl (^jJl i developmental genetics ^^^JJI cjLL^JI 

^1«J (JJ i_>JL»_ji3 ,j\ J^oT (^j-LiLa i(jL>. ^1 (jj-icj .^LjlII (jlalj t " f dVL) ^Jj 

^cjjLj» ( j r c fr (jr *i ^1 ^ lIjI j Jij_uojJI ^yfl SjljLs d) I j J££ Ll>- ^j-aU 

1 JL& ^"i qj ^ <j5ija$j U-a <_lU j j,jf ^1 . . . development ^LilJlj .joliJLllj 

+ * 



obLioII 4 j.aj_iJI 4 utjL.t.11 CuL^ jl :4 t j jinTl 
La I 

: "i.i.i.L.d 4_o_t^3_j ^-ij-ui i ^ t LqjLj9 CjjII <Jl> J_>- 

J5I/VI (jt J^SJII o-*^ *.*4_JLl£II 

£jO ^i^__uaJ t 4 uii'i 4_! L>- 1 juaJ L i !^_» 

^juoIj jjjja-) dJLiA Lojj 4jI t (Jj-ia-i 4jI Juj 

^jA <juj|jL_iJl lAc.I JlJLIj . 4_i 'v. j j r 4_,l » j ,,.Ja 

I jl *La jl 5>^_«i 

iAjL^lJI .UU «4_uJj_pJl» o j t\.?J j j» jla cJl'^I^j 

^ 3^iit^ J£ JiJ ju (jl ^ baS Jib Ai^Vt (jSUj 

4jJu (JjLbj , 4-u-Jl djLil (jc oj-vv « La Lj_uIi)) 

«* (jr Jj» Jt ijuk (jl^ 4_cJjLdil (jLjaaJt (jrflj .CjjII ^ta^J 
Juu ^.g-m Uijj nrtfll)) 4 4 j L* {^ilaj j mi., J t 

,4_ct_u_ull 4jLjJl!| (jr fl 4_uoLit_Jj J L) dtfj 



5 J> 



t genotype 
.« phenotypye ^^JLl 



L*»oJojlJI 



j t u^? Jj^ «August Weismann o^-Vi? Cm^jI» _ oju' J JL ^ 

BjJblla «SLfljJ!» t j£. gtllj c CajL^j t5j jt"iU 4_1j_jl!I ^jIjJI ^I^JjJJ 4_>aj^U| 

idjjll 0 >>j 7t\ ^Jt L ^}\ Living 4 mm * U Sj^Uo tii! ju jjiju V 3jL*J! ^ j«jb UjLs 

JUul M-iaJ-dJ tjr A (jr*^^ Life 3l_*_>Ji 4_l i^Uk ^jjjju ^jvj V LcjIj 

frLSJ! Ll^^J^ulM ^i*J 4_i.d/)jJ1 l^IjlaS?! ^ jiiij . jL^v ^ Lifelesseness 
4 ^ K 0 ? ^ Ha 4 K m.U jSJj .«Life 3Lp-» J L 3U «»U 4 ^jn^sJl <?jui ^ ^11 

^ j (J-flLt jj (j I wj— It ■> J,rt"n ii a ^jLjS^ 4_I Jj-^J ^/j «4 <"u-i»U» 4 jL<a.r 
«3L_j_>JI)) 4 U 4 ^jU**t nij V La j & IjL- &j «(Living 4 Ju.j -t.U» 4_o_JU-C. 

tjlj « Living organism <J r>^\ w - ^ «" 1. 1 ^jISUI 4_j_aL3 ^jlj t l j^La 

U 1 ur^ ZJ^ * ' "J ^ ^ u! -cr^- >^=- La U^J 4 ^h» Ji^*^ 

S«3Ll>J1 La» :J1J_i_uJi 4jL>.V1 CjVjLt-aj j r.u f (jujjLuJ! ^j^SJl JLLo a 

tjAj jjj>.L^( ^Ij-j-s» j-^a Jljj V S4_uLj_>JI CjLuL-tH j j ui (jSL^j < 

* -'t 



?«5U?» J I lJ jjm lo 

" * t. . 

^< m *^ c-uU»Jl cji^-J '.physicalists (jruJLJ^Li juu U-oisj - «mechanists 
<j\ <Cu-a}L>- jJ>-\ ^Ijj oj-^ ivitalists jruj 

ciUj ^^k. 1 i.m m.Gj .4laUJI 3jUI ^ La.S^».j V i^i^ 4_pJ| CjLuISJU 

•l£>*^ jrtHait^Jj Lr* (3^ cr^ 1 l>»^ ' " « ^ 

cuL^J! <>• juj-*J1 UJ j] **WiJI SjUU liM^l 4jfiU* ^ a^JI oLSlSJI 
Ulaj Jl<u organisms 4 h>> »"U cjLuI&Us IcjIjU^JI ^JLi ^ u^j^a j-jlL j^h\ 

^ La jjtu i7it c j "( < nlj dil j JUu CjJI ^^111 4_i_culoil L«at ...CjIjL«^>J1 ^JLc 
CtAj-usI -Lni j^cljl JuljJlJI j|» i" r «I Juu j ^jL^s ^yi 4j^j^iAJI La ^j^a^ Ij 4_uLpJl 

.^^jJI JuLJl ^ji^^jVl jjfc I jlAj t«Organicism 4jj|jirttTI» l^ju 

Physicalists ^^u>^Jt 

Lo ^c—jjfcl-dJl (jJa—ALU,! jj^j) ^«JIjlIJ ^tjjUTI m^llT S^SLJlI ^"*VM . „VI q\ 

VI .joA^-ifi. j j"f<j («Epicurus j^iajlwj « Aristotle ji^ijUj «Plato jj^LM^l» 

Ly B La Jj$ Lr^' 4jj1 a, t <J1 c-JlSLll ^c-JIjljJ ^Llll ^LjJuajVI jLu i »jJI 

4-^Litjj . 4 ■ n ^tl dllj ^ j£lt}\ jf Juu .4-l^]V1 cryl>Sjlj 4UI 4 t j .Uli 



-U fi r m I JL9 j£Lj (jl _^jSLd-lII ^yi > ,U o * H I JLA (JfrLuaj Oj3jJI j aj_<u^ , 4_j_dj>J| 

.(Maier 1938 ^>jLx) «^JUJI oj$m 4_&Lw» _ 3jIjl>- jc _ 
4_JL^>Vl ^UJjl! «u^j^^l ^UJI ^jl 4±^ ^jJI Jj^VI 4-i^UJI 

j* Laj, ifj (J^ljJJ) 0-^3^' ^uLi cjVL» ju.t miTI jL^jj^l 3j_aLIo ojL^ 

^1 4 .j «Ml Sjj_-JI (jl m.. h jJoUJI j__> (UO • _ ) 0<\*\) CjjKjJ ^j-i-oi 
Jc ^ * O Lo i^a_>J I j CjLjLjJ! (jjS £ji>^ A^^J (Jj-0 4j^lj^_^1j_J,1 <Jl)ljj_uaaJl 

.^JLaJI Sjj-lo 4JSLus 4_tLa_c <J-*£l JL3 ,jLa 

1^ < ^Llu 5JT c^sL^ tjf » cjJl*j j| ( . jlaVI JjjUH jJI Ijuk J^aj 

(jJ-^Jl Ijuk J_^0 JUlj VI ^iiJuu 4JSLJLI 3j-Sj3 dUj ^aj '.4-jLilJ 

^Lv V~ir.il ^ «Newton Kepler ^Ju^wj «Galileo ^tlJLw» ^^>j oj 

4 t si $ 'i W j i^>r ( _ rT J3 3jl Jl_>- Jc CjLtxIaljjJl 
(jl^jjj 1 1—^-1 i t M *s ^rlJI 4_iUI 4 .1 L_il_i£ Vji ^ 1 1 "n ^jJ l_d 4 o g *^ jS-<u V 

^i^gj jl j i*"» j T jS^aj V L^jj-i ^yUl 4oj_u i j i I J K m 1*^1 ja Lkj-tc. j jjI jjJl j 

. « 4 <t i ]n a 4jt>\lLA (jyS i j V"o ^JJoj 4jl (Jj t3jL>-t j 4_aJ^ L^La 



?«6L&9» J I yj'hW» U 



^jJlj mechanicism 4jJV1 Li/bla llUjlj Vjj^o ^UVl S^Ja-*- 

^ji^ < j'.'^j t5^cjj jA^Vl physicalism 4_iJLjj^_aJl ^jloII ^jJI ^ .-Lu, 

jjIoL-uVIj CjL_sIjj>JI /ys j_jj£JI Jjla ^yfc <L<^it-uo (J\Jl2^j.i n H 4_C^_c»J jl£ JU-J 

<jL_C L<uj-I^ . <t£^j>JI djuk c<„lii u i _ 7 aJI (jji^^-flJI Ja o j Lu ..j^JAl 3j,_L^ 4 4 a < u duL^ J^l 
^jJ bJ^;^ afic^llT JJI t 4 *mUT< ftljj La J-iaI^ Jg. oj <Cn.U jl&aVl ^j^SJI 

cr S LajIjJLoI jk^LJ»- 4_j>»^ja («4_j_IV1» (jl Jl_jj . i _ y ju3UI (jr fl _ Lj£^__u _ £__!_4_>J1 
4£j_>JI <?jafc (jlfl LiJJj i IfljL) nlrj 4u_ii^_i_a]| 4_^>JI 2>j_S I4I SjuJcw. 4_£>_>. ^ 4jm.L>o 

.« Vitalism 4jjL>.)> Jl ^JLtai-cw 411^ gaj 3jLc < 3jLuaJLl 4_^>JI ojlaj 

^_rvjG 4JL_3tj Lir*. j-l- J 1 ^lc j^a 4jjJL_>JI jj) mtll Ji ^ « j-lLJL^m ju^C JLua 

^ jJI <S> j T I ^ 4j3jj ^1 «Cartesianism 4_uj_Cjj>) Jl < < ^juo Jj-o$ 4jL^UI 
jL-tjjl LiiJj tjl tiaJ La ^ .«2U^I jLojVI» «La Mettrie ^^IwV» Djuij 

CjIjL_*sv!1jVI (j f JLu iLuUfj L*gj^£ (JT ^ jj-oLi- 4_>^ojj i4_uLj_>JI jJ, ^jtL 
■1,9 j mi r ^---oLlll ^ 2iH <U frlj g ^Lj) J ntl CjVL-atja ^-3 l_U j cJj 

CjLjljjVI I jufc ,jL^^ i L^jJj-4_JI (JL*->- JU JUv ^yJcyj^t^ uji t ^jjC < " m >> Ttt.4*i 
4 MiAjJI ^-JJ ^iCju La LiU j ^ ^ * * • Lu-Jj ij-aoii Jl>. J I t Ijj) i^t a 



^ ^Vl ".^^rGjv^ ^3 ij.tj.-C j-i-gLlJI ( j j )_aJl (jr _9 OjL-u jrialL^j-iJI ~a£>jj>- cJj-aj 

Johannes Miiller jJj-a Lb* *Luj ^ jJI JjG_*JLI 4 nl j >>JI l-lAjJI J_t_3 jj c^jL^ 



Ijl-j-jv (.aj^lII (MVV _^A*T) Justus von Liebig «^j-J jjJa 0 jujj» 
£>^j«. .«inductivism» cy St^S"n«VI c-ukjJJ jlUli» ^L^jLi Crlyr, ^pJI 4£:jMJI 4j,u;H 

«Emil De Bois Reymond j^j-cj; - J^hj «Herman Helmholtz jJUj ^ *>U 
4_^3_ll Lol .«Mathias Schleiden jjLoLi ^m^mLa^ «Ernst Briieke ^j^j >:<intjl»j 

JjVl 4^jJ,l cJu JUu^LU^O (jrMp* CjLj^I 4_WJ>aii1 4^tU 

^jj^-Jjjmj «Cari Ludwig ^_j_^jjJ - Jjl£« ^La-uAj 3 a ciulSja _ (j^>-3 <■ d-i^V) <j-a 
cV^a <UajL3 La ^Suj j^-t M-3 .♦.«Jacques Loeb L-iJaJ dJLv»j « Julius Sachs <j^lj 

(jl 3-^>Jl 3jlj^>. j i, t h (Lijj^ «Claude Bernard j jlj^j jaK» <u*j) «JJJ^aIa» 

t t c " * 

JoLifoiil ^Lojb^-ijs ^5 1 j LuLj^-g£ j^.j tti,<i't k d "u L_tLb£XcVt ^JuLla^ {jC ^oj. ^Jtil 

j-^dLc J£ jlj * LMJw ^ I4L0IS0 <j>a£u obL^JI j! ^ju^b JM_>. (U^/MH.tl) 

^n^Kfl ^ jJI j-o^l 1 jbuVt Jjjar,i*JtJ jjjjL^ ^ 4. aji A 11 L^o^J ^jL-u ^j-jILa L^j ^j^ujj 

djL^J J*jui jua tc^fl^JI (iUj j-Lo icj^II ^fjLiil J^j . Residue «jlj» oj- 1 6^ ^jLp^ 

J^Jj CjLj_Lcx1Li ( j^LjCKJ Lcud <L>.I JU-aJI ^JLJb CxJi^>o f&lj .^yA-uWl ^JjLJl 

Jrtj3-J^l «Lllcl U 4ajLj-^JI jLuajt c-uU- (j^a 4jtjoL>JI 4j9jUXI Ju4t JL>.V (jSLoj V 
.^aii^adJI L$«JL9 (jy !i]l 4jjup>JI «4j^_u-uiaI1 CjIj^JlILi)) 4j1jJlII 4jjJ jjsljjj ^1 La 

Q_3 i ^J±J -i ^ La (j t £_<o 1 1 ^ ^ t's ^jjC < n r^t*C 11 1. ^ \ j-1 "u t j_4jJij « 4jj) j -w 

1 i ^ j ( CoL^ _ <t <l£j_>. » Jlj ««LdLlaJt)) (JiiwO _ i AV t olj> j. uL,rt"> ^j^a ^4 m a 1 1 



?«5Lc»> J I l-AJU> U 



j>-a 4jJL> CjLacJj-ua"t 4_j^ ^ lc (j_ul^ Jt^j 4_jjLl»JI CjLiL^jlLJ t_aLua^l (j-«J 

4Jal_LaJI ^yi oLl^-S ^ ^.«^ >."» :4jL j-sb-JI j ni> «Wilhelm Ostwald 

V j^J II «4_j£lLLaJI)> Ja-aJ 4j_*_a (_^>-J (<< 4jj_j_>J1 2>jJaJ|» tla-aJ 4_La JLt j-IL^ul 

4—11 o rl cluSjj! ^jdl _ (\A^) «Wilhelm Roux jj ^1^» <jl . L^L$j1 

_ Ijj - ^J» ui'K ^AVT a 1_C Lr -3j .< n j'v'itlj Wilb 4 nU"iU 1 ^ Uj 4jjLl>JI 
L^jljJlvI Lo£ CjIj-uu ^ ^JUil ^ La J£^_uij (j\Jbj 4 1 1 i UJI ^£ '.Jj-JJ «(j^ftjj 
CjL_iia-*JI ^_jua^>- tJtJJ^ 3 (1)^ Lr^^-'f n ^4 ^ I Ju^ <jl 3j 1— t « ^ .«CjIj jJI 4-£j->- 

uiLlw! ^yjj CjIj jt'ill dJLA J£ 4JL>.L)3 ...CjIjJlU ^< mISLiU isi mu H 5j^b ^ 4j* n tn H 

.jji neTiW j ^^aiJI ^If. L^jjJl^ du> jj-a 4.q_J3 H 4 Lift Igjlj t^jl-a JjJ^ ^1 ^j^sj 

^Jl__c jjij i«Rodolf Kolliker j£LaJj_^ l^Jj^j» ^JLaj j <^>jL t ^^«.j 

4iLlt ^JJI 4j!j ^flj tbMi. (4^111 olilja^JI (>a) LpJI '^W 1 ^«^H 

cjLlU-c. (jr £> djLfl^Li^Vl L^_i3 ^SL*jj (iLstj 4_uLj^_Li3 4_jJ_cx. jjU"<H (j! ^ A A ^Lc 

(Ji-lj 4 «k" *><aj 4 _ilnaJ> CjL£"j_>. Jj_>.^j ^.1 <.,i ) ^ aK))) :4J1j_^| v j) alll 

, «jj^ JUu !>Lt>. frLuVl <:LlVl /ys 4jj|jjJI CjUju^JI l^njj-L 

ftlj^Vl j^ju uJLLa» : Jj-Sj i'". j -v AAi) «Kari Wilhelm von Niegeli 




4_tL>J1 ^L (^ic SljjJl j-ulJ (jLfl 'tij-^i 4 j -vLi £y*j .«4^j^>Jl (JjJLuaJI 

^j>j («E. Strasburger j^-j .< " tZjLte*^>L« <j^i jL£ (^j}LjJL|_lJI >a^) 
<_jL£j_^. j i u.-". 'i i j!» : Jj) nj <i^— 3- e*ja$J1 «-dCl ^ oLxiil fdc J>l jj jl_sJ 

. « 4_J_LJL^_JLj I CjVl J_i <itl (J 1 *M 1 4— llfl-JU ^JjLdJ ^jl (j£L*J 4_OJj_Ls_} ^ILj oLu^_>J ! 

(JLoILiL j^Jj .^"tl £j ^ , >> L^j^/ 4-j-c.UJI 4 jftj ^-U 4_l3L*_x: 4ucl itn )\ dJUfcj 

<ji Ja^ I^JajtL j njj i « Tl . 4 j, K 4-1 U L>. u $ cdJjJj iS^Ul 

tfjrui» Jb V ji <Brownian motion La U ^j^b^Tui Jl <ya «ujLh» 

^4> < tn j i M L 1 jukj il_jL£j^>J1 dJLA ^1 Cj\ jjLua-J ^£ j-J1 ^j4> « Lc 

. L*j1 J 4_)^Jujj^j 4_uLx>Jl t-jjfcjua <__)Lrt-uol ^Jb^jJb j L«-a 
^_<iJ ^£>jju-i La l i r t _joLi- (J^LjIu-) ^juallJ Cj^bJI (jt ^j^_lAJI j-t.i u 2Tt\\ <. h * ts> ^jl 

jj*» <j^a JSLI Iu-J3 j-^j) «F. Mieseher j .^.jo» ^JUI (jSU^ LoJujls 4_lU^. 
<jt 4ili ^jLc <_Jii iU^ ^ Lc ^ ^u^l ^UjvVI l^Lz^I <j* («g_Ai$J»j (f His 

. 4Jjjjl^ 4iT* i J j 4uL>J| < n3.il cLil JL>-I «CLscJ! 4_J^1 4A_lIo^J1 t j.<a..t->J I 4 n jtoj 
lCj\ jJL jjfc 4jal iri'^l 4.i_q, A I 4JL (jc OjLc. _ Ijuk 4 't lr> ^ _ «j.mm a» ^j! Juj 
Lo>. 4_«-uiL>Ji Jjal^JLll <j1 ac_<j^J <_l3L=j- » ^jici Juli j . 4_loj^ j rtif 4uatjjj utUji 

fjAi L*ju£. ^sJIj J«Ji 4jj<^j jISLJ ^jil ^jj .oLjjjVI ^ Lu|j «Nucleins 

^u-L-tSuilj-j)) (jr ^_U1 4 d ml uj J.jlII jiUl CjIjj» mi ,3 I i j t ,a Lx. jj jjl» :c_(J^J 4Jj 3 4 

ol j jt"ill (_yaju djjiclj U-» j.,ti^>j ^1 uh] ^JUI *UI I jj v ; «Branchipus 

jjjo jjjotjlll Ijla jjj A ; «Artemia L-^ujI» 4 o , „\ ■* t < 4JUJI ^jla 

*_4 Lcje.Lf.Lu3 k jJxj _ 4^LjJ-j_iil *L|_4-lSL1I 4juoLieJj _ ^Ll-c-lSIJI (jA-L^j^j-aJl 

4-aj^Ui 4jLLl11j (jjjjJj (^JlII - «Sachs (jj^lj» (jr^J 1 4jjv jj ^j-J 1 ^s^jIjlo ^>^>- 
(j£. 3j^J3 4_jjJ Jo£ JLlj - jLV "Jlj j-4uJI ^ 4 rtil^JLl 4_j_>.jL>JI J^lj_*Jl 

4 c^jjla Cjljjl j (j__^ La Lu 4 dilL>Jli 4_^Lill1 ^Ij djuk I mlm t rtj^» tjjlj-jjjil 

.«S^ljliJIj *:LUj jtji^iH Cu> (jja 4^LiILo i_3jjJo Ci>i L^ujp /ys («X.jJI ^ lc 

.l-iJuJI fUl oW^j^ ^fih^W j-jLAJI ^u_^l (*) 



?«5Ll?» J I ^iao Lo 



CjLlm'iLoj ^ «Wilhelm Roux jj ^I^Ll^» I ^ j ^1 (Entwicklungsmechanik 

t^jjj Jj_3 Jij 4jLLaj CcjL£ plc i _ r fl 4 i <ij jJ.1 ^jL^_fl tj iii r ^_<-uLlIi (jj-JaJI 

^ - «Hans Driesch jjijjj jjU» 4.<i<ul ^cLc <ya ^^i^V'o LJajI 

I ^Vl 4_>1ju 

(ji irt 7>, i.a.a Liir^ ^1 <^G_jJ_>JI Jjio ^_5e_JI , >, d idT ^r^>* J'-^ °> 4j£Lcl t— flj <f 
jJj _ <LL%_l!I 4_j_2j^j_*i)I Cj | j- j'" ^ 1 1 Jui c I ( h mi i r < »llU CjjS^JI 

. LaLi 1 j j Hi<yi L&j-ujiij Reductional Physicalists 

(Vitalists) ^^iLAil 

j>_?e_c 1 1 n I j . ) A Y * ^ Lc julj Lj_>.jJ j i T I ^cic j j d k ^"i ^ «i If, (JjJL>o 
4j f naturalists ^ j » ^ ■ U 1 1 ^^jt L;r Lc , 2 ^ ^ H t_ f ajuo j j ^fc jmjj 

4_ljLj^>JI <u_uj jJLl jJj->a IjLA jJ&j t(j j "j a jl LlIjJ 4_jj^ 



i^j^Jtl\ tV\ <j\\\ ,j V ' U* ^ ^3 j * 1 1 £J^_Ju tj-uul J->J1 ! cJjLu J-ilj 

4_-(_>J I CjLjISLH Jjj^dill (Jj-*) LLuaJill {_ya o j \ uj.<n 1 j ^ <i I La tS^i >• {jA 
i CjLl^pJ I j CjLjLjjJI Jl_l3jlUI 4_iJL CjLLus J^>.jj ,dUj,,.jfl 3jUI j 

£jU3>J^4 Ljl rtll dJJb (J£ LLol£ J. 11 J . ( jjlajJ 1 SjjfcLLi J J ( riil "i T £J^-ilJlj 

< rtjC"<lt 4 £->-j-M 4 jJbLiJI CjJLj (3£>^ J^JJ *L>"J ^ J)-*: jlluJ 4_i j_lL CjI j 

.p n^^tl 4a-bjaJI j^Ioj <ya U£) directed adaptability 

(jr Ju2jVjua JSLfl J ^^ojJ 4"! <iy jjr ±jfcjJLl jj^=>j LOJ 1 |j_& (jl ^Ir .4_uLpJI 
4j_>JI CjLuISj*! ^yjj SLiJtl! 3j.i<i U ^j-ajL-L-aiJI J UJL> J *- 4 j j j <i 1 1 

^,3 (jL£ : (JLH1 (Jj.i_i.ii ^^J-nJs .j*L*_*_aj| 4_cLft^>Jl dJUfc 4_aJI jJLILoj La d^ljj 

t^uJLiJI i^rs^^l «Lenoir jl^iJ» ^ <$ jl 3---^ L/4H^i-b J .' ^ l^*^ L jjU ' 
\j j Min" 4 M><i II cjLlLjjJI j j Mi.ni ^1 ^jjlj^j iteleomechanists 

OjJbUoj OjJbWs jJj-ljI 4Tl-cv 

d^JLl 3jJtt Lbj j "j (jL^ 4_iJila_2Jll ULua^JI <5 ^ . . ^ ^- 1 1 4 ija^^-jJl jj_L^j 

^jjjLUJI (jj-UI 4jL^j " J -- >m 3 • ^ V ^ * Juuo ^jj_^jL tjj. j 'v jJ ^_uj 4 ti i n^L-£i 

jl «^-j^Ji^J» (JIjl>j ( ^j-o 4_jJLj^_loJ1 4— qj| <J1)1 jll^ (jj-k Jjl U I • • • j.uf 

j' 

JUJI Sj^iLI 5LJVI 4 nM ,Ult ^ I 
j)l t « ^^jj » jir^if ^Jj ((j)jljl Lv )) ^ t<-\C {_ya 4_ j j. 1 1 JuJo L^LojI CxjL^ L<^ 
^jfcUa^i (jlj i 2LiT VI j^b La ^jIj-laII ^jl 4-1 j n a jIj-jusL ^*jLSj 0_>lJi L^j| 

^j^Jj . « 4_£ 4JL_>- 3 Ji I a» L-^jLi jJ^olSLlL Lfc>j j r d n " t j^,<tj 3l j -k]| 

4 j n 1 1 ^cIj^joJJ ^uil^Jl '^ a J ()iiid/a I^jL^ La j Jl_oj _ L_^k 1 \ 

.(^^ill) «Kant lLlII^» (^UVl J^^mLJA} Zweckmassig keit 4_uUJI ^JaiJI (*) 



?«6Lp» J I u 'i«o lo 



SjLo Jj_^oj uLajJj_ja «3Li_>JI » ^Lj_S <jL^ t^h-ul j.-^i (j^» (3ri>^ 0 L) ^ ^— ^JL9 

3LpJ1^^ ^Tj^^bc^J'-C^ State 

q_^l2jjjJA\ L4IC t— 1 J-atTn ^^yjJl (J^^-SJI lLUj j.j<iTi «4_t^>Lx 3jj9» (jr fl ^j^Sj 

Lebens cJaljJ? j i j j T : La^jj^-j-j Ij-iL ^ cjUlJ ^ 4_u»L>JI 3jJLI1 llUj cl o . ,>l 

.«elan vitale tl£LJ»j «Entelechie ^ (VulmUj *kraft 

o JLA ^_^>-j dj^Ju Ijl 1-^ u-J^Jl uilaijl (j^a-t-j (j| jjJl_>J1 

cjjlkj SLpJI j I tjjJLll teleologists <>_uLi_n Liajl t 3^_Lll 

l£>^ -i^->-_^-i (j^u^aL^jJ i^jJ>- 1 4_j_>.L (jjftj i2bj^>.| 4_jLc. J) j ATt "J 

jT psycho lamarkism 4j m^Tl 4j^jLo>UI 

.psychovitalism 3 j , „nlll 4_uLpJI 

^jjLjJlJI SjuJui j-lkj CjI -v j 4jj) j>. 3jJs Jj^j Bj^La ^ JuJJL <jL£ JLaJ 
! Jufe (jL£ < L&JUu l— «J j ui f ^_»Li_uil (j^JaJI etaj-uljl J-Laj tSjJaJI o JUfc 4 t j ,i tt 

^i^. t (liquid >LjL^u <j-^j) Auid *cr" ^ <-3>*j (JLfcP^l J^aUJI 

i JijLJl ^yJJ ^ialjJl |nin >J1 i h i *> lj\ j~^>A\ llUjSj < jj h i * 

■f 

t j mi f (j-oLiJI j-^W^ u* o^^- F- Blumenbach ^Lxi>» ^L» 

spontaneous ^hU ^jj^uJIj ^Ij^ojVI^ J-LiJl ^ 5 ,ul A - ...1^ ( <j 
^jUI IJufe j fi < j ^jl^ ...(mutability j_^iaiiJ 2uL\Jal\j djjIjSJIj igeneration 



.«Johannes Miiller ^J^o L^jj» 

^)j_iJI ^jL^j tjA^>- J ^ ^-lL<-uJ1 ^ iill 4jI JU jjji 4j^Ij OJL>^ -3 i -Jl_j_>= 1 <JT icj 

4 j. miLoILo jIS^I c-iLse-ual IjjLhjI t _ r 3 ^LuaX.Vl cojLIoj »1 <iU j.ui f ^j^alliJl 
<>• J/Vl 4J^ cfcJUjVl J}U. -Gj-l» lVirt".^> Jib ^jJl c-ukjdi LdJj *4-jjLuk]I 

«J. Hunter jZIa» cjLjIi^ tiLlj JjG U£ t ()Ai * _ M* * ) j ulc ^LJI j^HI 

5_ujISujJI jLlj ^)L^<±u_^. LuijjJa ^5 . . . I a. j. j c 3 « J . C. Prichard 

^1 SjLiail 2LSj-»JI ^ ..■ m <jf Sl^LLo iLj_a (j-aLi^ <l>.^j Cartesianism 

»1 <nrVl cJijUoj cLilcj * Lio V I <yi 4-c^ Montpellier 4_j_Jujj-« «Lujjua 
( _ r l>-j .«X. F. Bichat oLiu-u» jJ^jjJI ^JLtJI <j\}j&j i4_uLpJI i, < a.'u ^ ^ m ♦ a 
J!u 4a.-v. jjj j r n*q cjLl^jloj-« «Luiljj ^3 ^j^t^i V" U «Claude Bernard jU^j jjK» 

^ul"x* « b *diJj Jj£ jj-Jaj u-c-ftaH ijuk jLSLal (jJa-* J Ijuj a ^JsljJI ^ 

^ (jjUi < .h jUj ^yjl.j ^ j 5T jjbj aGeorg Ernst Stahl A o^jjl 

t^^J-^^-^ (( UJ)"' > -^^ 4j^Ih i J I JUV j ^" nil J i j ,~nC ^-jLuJt j-^-fj^ 

. (( 4-Lll U £A )) 4-LjUjJUO L-jLit-U!»! ^jVt") 

^jj* ^yjljJI < ht^'iW ^ developmental biology ^j^kUI Lo-jJ^-joJI <*\£. ^jIjj 

^lsJI IjL^J <j^it ?U."lU ^ i.ilrt^l <±.CiJV t ^ 'u L>J 1 (jJj^jJI (Jj->- J ^'^ ( J-flljJI jjj-tfJ 1 

iPreformation ^JL-ill J< m, "t! 4j^Ji_u ^jUj JjVl ; t jruSj > _3 ^1 
^JUI jj^JI J^^j^^**^/^! 4jmi>J1 UAs^f 

.(^^1) ^U^l (jl-^l 1 d^' 1 (i^Lk; c^JI ^JU^ 1 JU«"i..,l 4_tiUV1 CjUKII ^jL) (*) 



?«6Ll?» J I i^iao Lo 



t jjU"ilT 5u36L_Laj Lajj g U JIj-jj ^ mi ->tl ^Lua_c! <jl LajLLoj *«epigenesis 
^JLc LaJuLc i\V0\ fLc .^j^JJI 4_j1jlj ^ -i>^j u^-J L^jl 

J. > - 3j< n T 4_l^j «Casper Friedrich Wolf iJiJj^ dLjju^ j ^ < ,iL£» 4JL>.Vl 

^ JlJLj <jl ^ 4_1 Ju V ijL^ t «u-^l * "t, I V "II)) Sj£Ls i a (J^J t^j-Jj^jJI 

5 j-^^TI 4i^JI LLli3 <ys ^ijj ^jJI J>^>JU <>U]1 ciAJJJ llju lijjutl 
. l ^-*- >0 jJLj JijJa L^i^_3c-jj _ 4_i.,un >JU 4 < ^ j j 11 (jyjJI - 3j j n.?lU 

.« Vie essentialis 3Ll>J1 (**J J* UJI la^J r^ial jij 

<_d]j <>j£a <( F- J- Blumenbach ^1 jiajJb» j_a j-^l ULc <jl 

tjj^l Liaj I 4jJ Jj .«nisus formativus JjSLj^JI ojk» 

^L^VIj irritability JL^>U 2uLUJ! Ji« SLpJI ^ ^ udjLSJ 

t< jj) Ml tfjL^J 4^'«! ^ ^a.trJI j j j ui «^L^UjJLj» <jL£ , \ rtTj tSensibility 

«Naturphilosophie 2^,«^, .Utl d.iM.Utl» 0 o ,«11 <_^UVl SLlcJUJI j^-a (jj 
^uLLll u>^' ^L>l-V (jtS <LtLiij «J. W. F. Schelling ^JLS,» ^j^L ^jJ(j 

«Wol f f ciJj^» JLl^l ^ o^^^j^ 1 JU^l Uj mil ^1 3 jU 

4j1j-A J-ji^l (^jJl - «^Jjja» (jl j) iUULi (jL^ f L£V1 Ijuk (jSJj ucjj^*!^ 

4^J^ cjr 5 ! LT^H '-^-^ ^L^^-Jl : Cr A J Cr^J- 1 ^^^ U* JJ^ > ^ 

^^JjJI ^jjl ^Lxa I jjl^ ^>J jJI o ju_x»>Lj ^ j-Sl 3^1 4£lLa * J i«"JI 



i-jjJa? - 4_^LL^J ^x.j - 0^ «Lebenskraft 5l j -»,11 Sjja» j^bj «jJjjc» 

4 i c y> j a t n JT\ Lgj Jj t<~\ SU «(J"^JjLj-»vII>> CjVjL-sc-a Ij-jJl£ <jl 
^-/oL)j -Jl d JjjjJo ^ ^_jJ 1 Cjj < ii ^ 4 j r? ^Jl {jr-Aj < di Lu ISU 1 Cil <i 

LoLoj 4__>jLuaJI oljuiijJI (j-fl IjJLC tjjuJI" jrtfl ^ JuiJj r y* 1 1 ^ I j 1 
CjIj J ' " ^" U- 4 L_*jL-3 (jL£ U, IjJ&j - ^JlSJj i 4_IVI 3l_i_>Jl 4jjlaj ^j>> 7i < f 
Cjl—Lba jl! £c_ocjuaJl j j i d eCt 1 1 ljj*.j-stj <jl |jj£Lq_lj - tiJI 4 j -w jJ j-oj 

« Dr i esc h L> iujji» jlM iJLiiJll Jj i 1 o ^Ir j .3 o j ij^Lp^' diVjL*y» ^!r>« o 

(Jj^>. Vjlj>. _ ji mi r *-t uLoj I qj-_aJI ^jja j^>-!jVl j iii_«JI CjI j T t l*. jl> _ 

p j k> "i 1 1 (J!l_4 4_i_>. j j ,ifl j-Jt> I I ^jiaJU j i, m i, j" (j^- k 4 j nj^-JS)) Jl j -r r 
JJ tjjl^jJlj ^ '^JJ * ^ JU^V. 'i W j * 4-_jJL__>J I <- m *S I j UJI ^yjS ^jJil jJl 
: 4 " k. ^ >Lxa jjJU>Jl J-oJS liJJj ^oj .^l^JLllj gj^ljJl Jl^s 4 j mi rtill jJkljIaJI 
«(jlujj» CjLjLH^ <jr 3 CjI j (J-^>- L^jL^J i u5v"n La 3jj£ 

^Vj^ ^jt ^yic ...aEntlechie» :4 o ^ jtl 4" o K Jjfc^a «(^ylt^JI ^-AljjaJI)) SjLlC 
1 (jiArt n (^n_)J VI m r (j I 4JLuL>> ciJIjjf ^.lc ^^oJLc ^in'i njt ^cJ ^j\-pL> ->J 1 

JjfcljikJI clUj 4_JL_4_J_Io jjj ■ ^ A "itl > I j I r->j jLd I ' ^ J ' ^^-)l (J-J («I— A ^-^y-il» )) 

* lAjj i (jjoJVI j-a-f. (jyjJI CjLiI 

jJl_S_M I jjb <J£ <(4-_ul xj>-)> -Jl ^ 0' (j^l AJiVl (jja ^jjSLi JL3 

Jol n 'i t jjo l^jLti La 5jJl^ ^CjJI cy^" jl '^a tVl SjjlSj ^LSljJI JjIa»J jLSijljVI 
4J0I mi .n jjfc 1 ^ "*-L>lJ t— jl I (») JL3»| (jl^ LiJ 1 j Lo£j t^ji^LUll 4^>-jlj jjj LUULjUaJI 
i 4 ^ jJo ^1 «5Lx-sJI 4_JT» 4jjIaJj ,l j -w^JI JjJl_l]I cJL^ - OJl Jbl _ L^il 

^ j j "r 's ^ 3 j « 1" 1 c L^j? ^aljJI 0^ cr^l t reductionists (jj-JLwVI 

JL-uLHj ^ 1^ -*o CuL^ L^j I j_A 4jjLi_>J1 ^L%JJ j^-T t. <i^i cjJLL&j . ^a^jJj-l.j T I 
(jjjlJlj tLJjJl JL_JI ^jj (^jr^KjJjjjLiVl) (JjLlII <_jL*_jlo! ^ JJUC ^Q ^ j3 
teleology Of 4_uL«JI i^JtJua <_3JlA l ^ bl n"< r I jo ^JjLya Cul^ 

(jj^ jj-ij «Immanuel Kant cJL^ JjjjUjI» jSLa-JJ LuUl ^j .finalism 



?«5L?»JI Ld 



^jt>$ iteleomechanism 4_oUJI 4jJ^I 4_j-oUfcjj 4 4_uLl>JI ^Js. 

♦ finalism 4jjUJ1 

cluL^ ' s ** t4_uLiJI ^Jj-ljo _ Luj>_^ - j ^iUij ^Natural Selection 

JijJLi . . * «^t..i,.i IrJI <— j! VTtjVl 4_jj_Laj>) t^gjj) 1 1 I j. i m, j «4_jJ I» 

jjj t— al mi " *CI ^ «uJd' j,) 4 — J^-* 3 ^ 1 o j (j-JtJ» :Haeckel JSLtA 

fjyl V LLj-ii 4_uLpJI <-« a j.a J.t.-w Jus « selectionism <_>UtjjVI» <-« a j.a (j! 

^J^**'^ S^jfcLLb ^j_Jui 4j 

t 4_alV mil SjuJLii duL£ L7 J«-uia]! <-jl VmVI JUud 4jVjL*lA (j! JLjj 
4_4_jj(jl jJL_£ » duj U itl ^ 4J ^oJ _ jJ^Vl (jr^- - ^J) '^3^ ^— d^i 

M tata 

:« rtwdLiA )) J t Jliiy 

^» JLdJ L^j \ \ Ju < L^JsLajlC I J ^ ' ""I j « 4_lj 1 » j j 4_J I Ju 

_ t-di jul _ L^JI («SSLtjJl ^yi LjO)) '.j i -uli jjlj i_uJJ Vj dJLQ Llj^>- 

tl^l j ^\ 4^11 4_J>U U L>lj ^ L_J^J^ ^>I^ >^Ju J!Ui CL^\S 

JUlj f L>- L>u ^ Jl2 _ 3 Llj>J 1 jJt I ji^J L-A^.j, ii » ^ ^ _ (( 4_o LlaJ 1 » 

^jL^ ( _ j? _jlJ1 t,L->,.A ..< *i„ i "Tl 4_£j_uuJll 4J V I 4 jjJaJi 4 m .~L.M..ar*- \ — j — j-jSLj 



Lglajtf l<i (Jjj 1 Li-^jJ^J-Jl jjl JLLfl (jr £ ^ 1 3 ,l! T 4_L>L3 3j£La£ LgJ JlL_u jJ>* I (JIj 

4-jJajj*^Lj_t>a 3j ^ 3^ 4-Jl 1 j, a H ^1 j In itl Julj3 jjfc (Jjaij_*Jt j>JlA <Jjf ^jL^ 
4 1 J 1 oj ^| l^J Lar-t^D 1 jLdl^l jJt \ Jufi} ( _ 7 J9 („t! 1 dfl jjl^ JlSJj t4j^lf ^j^I 

_ « 4_J ^JJV- 3^9» ; j r ic ( 1 1 4 j (*ri ^-AjIjJ^sL _ ^^jl jl i L^jUSuL^aIJ 

.ipJI cjLSLSU a^UVl «JtSUa^JI ^ 

3_>LU ^j-C LoLxj 4 3l"rV d « 4_to L>- » 3 jLo ^q (■ 31Ljj (4_i_>J| ) 4 j irtt" U CjLuISJI 

^3 1 Ul (j^l iSl^—iJI ^jL_>. 3j>^-^kjJLI 4— jj) L>iil SjLII j-Aj i«^j^_)jjj^-j)> _J I 
jjt <~rj_^ ^ 3 *y3^ " J ^ w jL -V l iKollicker jiLt_I$i> 1 ^ jlr 

JLjJl>» 1 mi) JLoJS *4_i_j| ^ajl -v- I i ^jL^ t^gioj L»_l3 i ^ jMjJJjjj-jJ I 

iColloidal chemistry oLuIj^JJ! »U ^< j-a j-^Jji L* ^Llj^u »L<i j<Ji ^ 
electron 4_ujjj£JV! <jj ^ ->JH ^ j-al "<1L> 4j^_i_>J< »1 j o j<Ti jIjl-u 
c^aiij <^j>Lj)."j «tt.lt ^ 3 j rt->Jl c_*-i_S>jJIll La ^Lcj-i-o microscopy 

t^j^j 4-ala_>JLl 4jIj^£La 4_«_j_lLs ^-1^- »J) '^*1t 
4JL>Jl «Jl)^_i-u_B (4jjLc^a 4_3-J^_Lajj <4— j_>.^Jj_ljJI CjLaiJJLl ^j-c 1 ^ <y j a! <i 

(jl ^SLoj La j^_>-^ 3^£j3 juJj jl^ Lo IIiSLa^ (oLjlj^Jtjt c.L_4_j£L 

d 31 ^jSLoJLI <«4_j_>J1 3 jLll » 4. <a 1 nl ^] 1^ 3 i^a jJb C^jkj Ju 

J!l_4 (3^ j J i * **' 3jUt 0.1 ^! _ 3jUj^ J^V j "i (j^t J - 3j J <»U oLa—uaii 

i>,'\ ^ > 'c? * "tl j-jL1d L4J ^ylJ! macromolecules «4 «> V iMI oLSj^JI» 



?«SLp» Jl i/iao Lt> 



SjL^j _ (Urea bjj_Jl) LlJj—JI SjL^a j^-L-t— 'L) \ A YA ^L_c «Wohler 

. l->.i.<t * a _ ^ i'-^tr- 

CjLJLj_*J1 ^„j, i.n tf" I JLj (j I Jj^_3b_*JJ t J.u.1 n I L dJ^Ll JL3 «LoLa j-JlC 4j^_j_3* 3^9 

5 

f- * 

cr lLj>JI ^Ljj_JI 3j< hj ^L^JI Jj-j-SJl J! cr-^l iS^\ genetics cjIjjjAI 
^ic _ 1 .'tSL<t-4 4_ul j «sJl jjfcl^IMI ^lajw j j f n flj Jjljv U-4 (genetic program 

Ual^ . ^oLj_±JI I Jufc 1 g 4^tcj CjLlLojT L^aj-s^j _ I JljJ.1 ^«.l-v ^j_<3 (JjsVl 

Jj^Lj 3-iLcl j^fc l)^?^! (3^** l^ 1 -^ 4_l>jj I jj 1 t-cAJua J^li (jr^^^ tl)jL>Jl 

jiujl U . k ; «Zweckmassigkeit 4_uLiJi iUJI» ^ «Kant c*jl£» 4jjiaj 

j «s 

^Ll^Lcj c . i XjJs IjS^j .(JuSLUI 4_ljI£L«iLj ^LuJ9}LJ 3 j 5 * j oLjjla 

V 4_jLAJbl_Loj Teleology 4_uUlII : L<ub a_JLi_i_flJ| t-tAjd jl "» ,j > » 
i__ljL>J1 ryi cjLLl>JI s-^L^ o-* «^uijijl^» -11 c^tj>o ^M-fc. Anti-selectionism 

i* 

4-J1 "jMI CljL^ U t(> jn_>3 j nll CjLIj^ ^ Jijj La l^J ljL>-5 (j I 

(j I l j <i r j _l3_3 . \jbjjQjf^ 4_lj>- jJ j_jjJ I ^j) 1 » II ^.u ,f-i> 3jJLc jlsb_>- ^j-*-u 

JLas-o (jr J! L^_lLS_jj ^ p U W J -k 11 3i_j_>Jl jJt>\^]& Cj JlS- I J_fl 4-jJl "[ j fiil 

.(^j^II) «iL^yi jj-p 4jLiJI» ^j^JI LaLuw 4aS>^ 4jjLU :Zweckmassigkeit (*) 



4 i ■ nila j-uL jl^Li jl>V| 1 ^ ^jj j K 4JiiU_d cjVL*j <JiaL>* fdjJI jl 
^j^UI jJj^jlJI jj^Ltul ^-^j (j- 4 fL^JljVI l, t „i i <M i jjju^>JI cLtc-jl^Ij aj^..^ "t 

jL ^ W V ^Lc ^ Lo, i i r Ll^tja «Francois Jacob i_jjJ£Lk I j^l^a» 
4 j njj-j-iil Jjc_jo J>. ( , a j < organicism ^gj <>> t II ^1 J n n 't j I Jxj3j 

^yS L4I J 3-^. j V 4_u5l_> Lfc^-JjG 4 i t'ill CjUjISUI j L) (^jLj jjja Jjl 

VI 

«jjtjjjjj— i (jjjjj]» JljjG jLSjsVI dj-A Jjuo cJLj „t Alj . <Lj_.ua,. t "ill CjIojLSUI (jy ic 

L ^auuai ( ^ MA) «Francis Crick o-"t<« j t jlu >c >-^ljj j AU j^o j 
JJoj tjl t-jj^JtJI (jjoj *«Eugene Wigner j^b-j t>o*jj»j «Walter Elsasser 

. (Jjjio Cj£^j ^/l_l>. ^J^jjJI j-laI mi a (j Lfc J 1 

oLjLi^ ^ r, m(Lc U-d 4 A M.^LaJl tijLtLL^ ^ 4_JI "m Mi rn'uU „\ M 



?«5Lp» Jl ^yJU Lo 



.SLpJl l^jLs jl3 _ ^ A.Portmanen jUjjjj^ «S.Wringht c^jIj^ «A.Hardy 

Organicists 

Lo^ca <jl£j _ S. J. Haldane «^jjjJLa» ^yj^Jjj . n^H ^JLaJI ^jlc! ^ ^Lc ^ysj 
j I 1 m! r» :JL2 < j j -di UI i>> <\\\ JjUU «4_jJVI)^ a.-uL^JI 

J ^_ys Lo-jJj_uJI 1 ^ J ' -^j"' ^ LluL-oI ^JL-taj cLallit-a ^U^iaj DJUlLiS JlJv j_j 

jJloj j-u L^LtX ! jLuaJLil (jr I( Jjj ^jJ 4JLLulII jl j 1 1 jSjbj 

CjL^-laJJI 4_i -w^LuD jj-Jij JUJL_>. (jr rt_j_Li3jj ^ <j 'r a jj-^ib ^Jl jj-J^laJI 1 ^ o L_a 

^jjj^Jj ,J_fll£o ^jdo ( _ 3 JLl (j^Lin 1 1 j-iijjl LuJ^ 4j) ci-t-LV ( gJ.'<C LjsjjLucwl ^jjxj> jJl 

jj2. CjLj^ lo 't W aJJi) y 5c 3lj 3j — -i^a-«3^ 3juJl_v ^j^aJl CJi—a ljI tL? _>JI ^jjLSUI 

(jl il) i 1 ^ 1 1 Jl-l-j ^j_j>o L-<wj^ JjJlju jjJI 4_>-L_^ ( _^ r fl ^-j-uoj 3-«^ <■ Ltj— j_ 



■Mt dJ 



((4_uljjUiO) JLl 4lLu4_oxJ LjJLv ^-Lrlil i^J-II j ylri 't 1 1 jjt> \jJt>6 tK^jjLSJI I^u£j5)) (ji^. 

E. W. 

(jL 1 j olr IjL_lj «Baily ^yLu» 4^ aj S ^TA ^Lc ^ ^ .^.'i (^jdl t «Ritter 



LL?aJqjuJI 

M* V VW • 



ijr^j daj|j_l!l (jl» :4jjJLi 4_j_<ia_aJI tfjufc ^jia-j 4 <j j "^J-^ jL -^ «S.J.SmutS 

" e. e. 

((«LuIjjusjlII)) t^rLrt 

jj^f 4j! jlJI «ya ^liJI ^ik^JLl uh 

«jj-I^-J i^JLA LLaUl (jr 3 4.1.3, t*< i m a L« 4 j"( t < M 4JLa_JLO (j I ^Jj tVL**IL<_u! 

4_j_>J| j-j-C 4 <i i^H j—u&-£ i I JUJux-> (y^jJj-u ; jr ^ ^ ^JL>- <J£ 

^^>a (J-A^ * J # * * i—<-£. 3-"*l<.uJ 4_iV t^^^jJjojJ! JLat-cU 4^o<i^Ls 4Ji g au.<-ul <j! 

l^_>. m i j 4 j <i J ^ M cr^" U^-f- 1 ^ f >■> J> <yaljJLcl (^So ^cj 

^ta_A ^ . , . 1 ^ < a 4 jfoj JUJLajj L^jU^Sla j i_t^> ! ^1 1 ^ t ji Jj> ^e-<U 

t— >Ljj " < i h U JUlC (JIjjj t 4_L>Ji CjLLjKJI L^j Jj-flJj ^^ajLuajJI 



(j I ^jjj -iJJ-J^ u » r>^tl ^1 C^e_>o J-B 5 j j <i" U 4-ltv ^Jjj j.JI CjLjjJcajJI 

4uJL^V! 

t^a-t-j (jl 1 r»— <Jalj ^u-usl JL_3 (jL£ 4jL_u «jJ^-Lj» ,jJL£.l \ A 1 '* ^ i3j i- L_j fl 

iterritory ^ j Mi : JiLo ^LiJl (j^j-Ij j jTl ^ ^ M,l olj oLa-iU mil 

dllj Loj i Predator thwarting <j^j"< <UI 4_£jI^-xjj display «"< > nVI j 

^ («^jJLfcnj «E.S.RuSSel J-^uj» JLu-a! (j^*) 4..-JKJI ^>o j U 

(JjLllJl 4_4t!M_4 £j\\a\r\ 't a 1jjL£j i4_jJLxVI 4—oj^laJL} f\$~t i^j Lju* 

4 «_j_J«aJ| Jj tjr 3 [y * A -^1 ^ ^ K jj . ^j-j^oJ I j cllj_LuJl ^j-fcLlaJ ^1^11 

^j^jLt^a ^9 ijr^k ^ja j-jlC- \ jjL^j t^^JSLll £_jl_LaJ1 CjI j j-A) j l^lt 4_jJLx<L>Jl 

((jJIjj» (JL>- Lc^j \ Ijla (jL£j k 4 e.\j^>.'$\ (J^olSuj «(J5T» Jl 4_*_axLs 

^Jl^-ilj C-<-lL^ -jj j_JI 4 -lISUI jl — t-O ) l (J_j|j| ^j a L_4 — Aj^J_CJ «(j n" 4 < u»J 

jl^ M V) «Alex Novikoff LajK^ji ^n^tU (jLa * JL>. ^1 ^yi^j 
(j-fi ^jj ^ I £ _ 3 JLuj 4_j_>J! 4 j j>h» " U diLuLSUI (jl (j^ l_aj--*-uJ1 j j i ^ Jj 

Lu> jIIj J^ISoJIj 4 ^jLc (jL^_ Lj-a^L^ _ ^>^lj J^iU .^Vl ^".nill ju^ 

4_jiSJ I ^jj <**m -w (jjoj .(d ^ ^'iil <r> ^ c-ujJLa (JcLaj (j_« (jij (<Zj 

^1 j U n V 4 jKtl J I» :>LjLfl Ul , ,t\ «<-flj<j 4_JL^VI ^yia-S^p 

(^ £ IjH^ I Lbji j V L ijr>^\ ^jjlSLJl L^JLa (jj^-y er^ 4_ul j j^jj^-LflJl CjIjuwjJI 
...«4JLa (.".rJJljl ^jJI jl_^j*AJ jl i" r ! jij^ j_4 1 ^ <i <^>jrg I (j^Uf 4J| 
Sjj-a^d (J-^y u' L>^f ^ ^'^> JI ^ , ^ ^^j^^^ lJl^dj (j I t n j ^ . «4_fljSLt^jj» 

, Organization ^ ^*"tl ^u^l 



LL?aJn 1 1 j I 



j o j^j ^^Jjj-So ^J-aL^J Li-A j-Aa t J^_o]| ^J-Ck-uSL-i 1.^1 dl£llu ( _ ? uil , >> » II 

. Organization ^ .^nlH 



Emergence 

jJaJUu doL^ 4_lKJ1 c-^jJL SjiLJLl cZj! jUt.ll £_<2>I^J1 ^ 

Cr^i Jlj V il>^? ijy "'-J ^ ^-^Lj-Jl ^ } J J) ^ Lj_^J^I 

dJujLjv. ^3 1 jjj gfc ^ini "i J I ^jj* l£ J) *"'-'■'■' d (J^ ^- L ^ i^J ^J-al 'vTlJI ^ Lt.ii 

5^£L^^ ^(^y-Jjl^l ^jJu-i-ail vIjLj^wO 4_£ Jj»_?e_4-J L$J j_j <**! T I (jl^LoVL) i-L-lf 

oj£-£) CjiJ^^j* (jl^Vl jjl (<lj 4_i_<jLiZ, ^ jiT a d J J A ^ "'J ^ LAjLi"r,Li La^JUi_uu_uI 



^ J^j .(entegron ^jj-seijj) 4_ULSJj)) : L^i^j 4Ju^ ^...^Lu 



jLSj i«Lloyd Morgan jujJ» «L^Ii emergent evolution ^1 'l nVI 

,jt 4_j_iIu->. jJ->- ^ufcjL^bl ^j^jljj 3^, C AJI j_a lj ^ T( r 1 ^j—jjJI ^ — ijijIjJI 
JjI/VI j^LLuVI (j^it; o! M <antigradualism £jJ^ j! ^4 ^tj ^ ^Jj 
Jlj j j_>. ^jL^LcL) o j 1 ^ *** * * jJjl-oJLj IjjL^ _ 4_jJjJl11 3 jLj_ljj c. 4_i_^Litjj _ 
<>ju4> (j I j. j ^- ... Saltations 4JLl^IjJL-« ^ cjlj, <■> °> Jjjjio U?JI 

3jl^jJ1 0 L juJlj>JI ^ j ^ a 1 1 jIj n" * J j ii jj^fl ojljOjJ j_£s 5 UI" -^11 jLSLaVl 
0^j>JI c. < .ijtj (Species ^JJI jf) Population 2^,1.^ I » ^Jt Lul 4jj ^ U" 1 1 

<LC^_Lr.LJ ^CJJ 1 JUfc^ ..,^VI Sj^-uTo-tJ I CjLlLV JjL^J L) 3_SjJVjJU l) N A S 4jjL)JlII 

,>l£JI 

2uLqKUI cjIjuw^JI j V llUIi t L_iUtI^Vlj >^«-^' juJ^tUL ^LsLxJ 

j" ' ^ Jul£. Lr _<£ a tL7 * j j Utl *_jLie_IjVI ^jjo JyL Lx^Ju LuJ (Cjlj^j^3ejjVI ) 

j 1 j 1 c I <Ll4_&Lj JiLSJo^ V I jjfc 4_ul ^oJa_*Jl J^-lo-j La < Jj| (J^_SJl tfLuo^Li-j 

^J-i tjJaJbeuJI ^iiZ. ^ ' ' "j 1^1*^ l^_*_u j-u t, j I jj^tj V (JjaL^JjJl I JjLj ^jL>- 
L_uAJua ^ jJl_£ . . >( Jj I ^jj*_uaJI ^^ILljJLI j Lll>- L uLUii^ 4_l>-I^ 4lu_uljJ) 

Ij-uiajJI 



LooIojuJI 



(jjJs i^aJLaJI 4 a.t n^Lfl I^j j I {j^ '^<^> V "i U lA^J^J j iS^J^ Lij^l ^Ij-^" 

f Ijj j ^tl (j^ijjg 3^1 j . .i j_jS> 4j >J1 CjLljL^JI 4jL_j_jLLaJ 4 jlf (3 d "U g *U 

j j o ""i 4 j t ^ t " U tTjLulSJLa <-djj . L^L>J! ^^ic ^13 (JT iJl L^-ajUij 

CjLijuaJI <j^a j, m< 4j jLt^ CjI j 4 j , „Ljj 4 o tS'i f L$jaj£ ^ 4_Ul_kJI S J U I ^ 

^ LLaV M£Li Ju3 4 j ,^t"iU 4_^JI oLuLSULa a^pij 

L^j! 1 *^ _ ^jVl 3jj H LaLfl phenotype <jj ^ k U Sj^uJlj *genotype 

CjL_uj^>JI \\ jIjJLI CjI » <i -^J 4_L t/-i ^ q ^ 4_j^_^Ji!ii 1 3jj 

4 L cjLIj 4_j_LbjOl1 cj Lu ISU I -.Evolved program s Sj^UU ^olj-JI _ 
^_>alj_iJ 1 s j U _ Luj_». jJj _ j j f. u 3 (j^^Vl 1 ^"Ut (J^j L^£^Lujj i ^ <j^Jl-4 



?«5Lp» Jl i^jao lo 



3L-i->Jl 31 mm JLLd I JL) (J i ^ "t a j l j" jj_>-^ JvC- <„./t mi^J ^-JjLjJI I jub »lj n "i ml j 

Mgj itu! LpLSjjl^ t (Prokaryotes cjLuIju) oLulSLIl .U ...^t ^ LgjL^-uj 
^JL_c ^ L^J j>^-j V ^pJi 4_aM_4— %}\ oLljj^JI /ya L*»j j cjUj^VIj 

0' U^ 1 ^j^_j_>J Ij 4jj i^t ll ^Lua-iSLll CiAiu^ i^jJ^- 1 4_j_>.Lj /^aj . . . CjI jLjl>J! 

* I juJLl (j-M-w ^ JiSM ^^Li _ (4 Uj . i. di Lfcj^uoUii j-4 

5j a t a 5 otVtl 4 j -Jl cjLuLSJI : Organization ^^«^ t "<tl) ^ jtVn II _ 

. 4jj^lxiJI^ L^jIjL-ujoj L^jI^jJI^ tCjLLu>JI 

4^t-uij SUj^t I cSj^kJI 4_*jl_^La 4__>JI CjLuLSUI i^jL^JI 4_4_LbjVl _ 

^1 4_u_tl>- jI^IoLj j~<a_s^ _ ^ d -a- ^ 1 1 1 «LjuaJ^jJl^ CjjjscjjJL I Jl_lj 3 JJ_rt_c 3Ljj>. 3j 
3Lj_>J I 3jj J> J j tit.j 4_j>-j J L-ailieJ^ i^jJLJI 4jLv^o ^Jl Jjusj ^"l-"^ 4_ciHic_>5 4_l3^j 
^ 4 j ,„;^MjMj 4_j_^uJlj>J| JLl>.V| (jrjj 4jjI_IJLI dJJj ^ Lu j^JI ^ 




U^oJojuJI 



■ U , .. jtl J^a jj I jJL 1 j 4^LkJl ^^ic 4_pJl CjUjKJI J-uo_>u ;4_^LiJLl 5 ^ U'.KM _ 
JljJIjj V t±U3 ^^^3 a i^^iaj^M oLlLq_*J 4_j_jL^JJI ^jI^JJ! 4, j 3 i > n <" j j^^jvjL^JI 

4^LLaJI JLljJlj) U7 -u2lJ % $\ Jol mi < II ^l^r. SjJloJI _ ^'u ^oLjjj ^L-ul ^JLi jjLijJI^ 
.(^yli^JI JrH^'i icr KAJ1 5I ^ >^aJLl vhH^') i^^j^ 1 
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2 



3 j <i-> 4j^/ t^i ^ 1 U. , ^ a ^ a ^ t «SL_i_>Jl d _j 

^JLc '^Lj-iLjJ, j a\\ a r>l*J I Lj_>. j-i-JI 

^^Jl*J1 jl ^ylg'- • 1 ^ al <i " djJj CjIjI c— >J1 

Lfcjs-uC l^-i 4_i j 'N i ii t 4 < i-o Ll(-oJ 1 j d i r 1 ^ " ^ V | 

. 4 ai i,"> « i- 1 4 j 2 j x 4 J 1 ^ 4 tHu 

*4_l*j_>L£^M ."/[ - ^ V "Tl j, jlA jjJJ 4_Jal l^VLjj 

i4_j_Mj^jUI ^L. : Jla ^j^l £\SL>^ Haji La 

.1 f. J ^LjJ t-u-tJ I 1 f. j 1 4 j ■> j r, ii U ^ \ c.J 

I Jufc I U-^- J^SLl J , ^ ^ , ,i 1^1 5 j i ,>L-u^l CjV^I <n"ltl 

1_LA J'j^ LLa^J l _ 7 i>- » 

4_lJjJi ^1 f L-^ul < ^ t 'i Jj .oj\ j i nll ( h 'r <s*W ;L^Vl ^j! ^ ^ ^A^- 
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common ^»Lc ^j*** VI j-tt La» 4jL ^<JUJ t t-a^c jls «T.H.Huxley ^1 ( .£a» >Aj 
^LjJI m -nTUs t jj, i miII < * ..Alt La- j ■> <r> (jaijJ Ijlaj ((2uajjL*m_» ^JoJja sense 
^UJI JjLJI jU^VLS i( *LJI VI l^^^j V ^ Hai. I ^1 Loj^ U \jJ^ 

l <j\.ux,a jl^Sl jjjo ^JUJI O- 0 £>-^ l£' jJLVj V j . . . 4 U , ,. * ^lajb?! <jLi 

^jj Jj-SJI ^1 Ll3j) t ii j Ju9 I JlAj 'Jp*V LAjln-^. CjjJ ^cj oLufcJL-t^ L4J 

<Lti 1 n^LaJl JjLaji OJ- 1 ^-«JLv ^H-J I CjLw) ♦ <^t1 ^ Ijj < J-<olj_iJI t j^a _SJLC tiJLub 

JLuaJI tfJUb ^£JL>-I ^J" g-Ttj i^Jjtil JJL5e->c lJu^ju ^.Lc 

CjLc^ 1 iil £ 1 o.U H 4_>^_jtJ 1 cjJs M-^fl a Jij^l ^tTtJl - ^1*-^ ^ *"' 

» J (_yjL^I UJL>^"I 1 n^Lb jJ^_j 1 -g-'J,' tCjlj! -Ji ^j^-lLj 

, « 4_t>. L-iaj j (^ttud t_7^£- l^rtj m^Ij l-SjLlU fijfci P)» :cLiL) ^JjlII 

cjL^mt ^j-^J^a oLL^Jl L7 -L^ J-j-S^jlJI ol 

jsJ 1 (j ! 4_>.j JlS jJ/^-gj^ Ja"i 1 <>Vl 4_xLdL>JI ^uufeLti U ClC LJo J n f a „ JuL»_uil 

elU j jjL?o <Jj iOL4J-«4-*jii ^»Lal t—lLjJI ^ JulC L-kSjjU f<J CjLLuJI (j-uJj^Su 
d A , g d>^J . . «oL^Ja-lil (jjl jJI jJl^j» JL 4-Tt.j ^-l.i 1 L-* 5 (jr^i 

i^Li-ol (jj-Ll^ ^J^>*J (^jLfl^JI tfj^J \ jl La Jj^>- (J^J JiLa- "u La I ji ^->! 

«jj^jl^ jJjl <iuj» < ^ »" ^ ^ A*\ ^ ^Lc j > «1 ^ t jljjl-su IjjLj <<^ - (Jjl 1 n *itl I jla 

'-' J «J o 1 : Jj-^j 

. « l^J I J-i 1 n") j \ 4JLi« a j^-i £ ^>- j-J I Lj Lai (j^S^j (j? ^ya JLj ^La 

4 j ^ i"» V U>jj 

(JjlIj . ( _^jLoj>uII ^ JlA 111 <V*1 Ll^lJ I (j J JL_l^_^J J-) i Lfc JL->-J ^jM ^11 ^jjJuu V 

jlj_^j )) :4jl_t ^IaJI l_B JuS> JLj JU>i_) L 'r '^-gj f«J O-^J? t 1 ^1 ^ j n ^II ^.'f « t, 1 
-j^. » : 4jLc->. /j ^ ii j 1 i^j 4 r n^LaJI (jiaju^ i«4ji : ijJLalI 1 (^y^ ^JLuHJl ^j^a-t-j 

(jj» :^Jj^ ^jj^jkT c-^Ll^I LoJ^ i((4_yiJL*JI LLua-ojl < _yz-*-> ^jl>- (^j^-Ld 



?|qJaJIL> 



j j ♦**( 1 1 C^jL^ « 1 <i 1 c » ^ ' " < ^ylll <( Cj I Ji L^H_>- 1 » J I (jl i jji> ^JjJI ^4 * A 

4_lJj_i j-aj _ Natural Theology ^tj tUW cjj^&MJI 'ai>^' j-t*- 

L-g-jf £j_tla^j (JJL^ L?"^ «4-LJI J^j» (jy-lj BjLuliVI L jjhl th.) I <i 7 j i t4_jSJ)i jaJU 

1 d jlr <. . <1 «"> Sjiaj Determinism 4 j o " ^JL ^jl_^aJI ^ 

.Probabilism 4_JU"cvVI 

(jyJj i^^t 1 4 .^«J-tTI Sjj^tll j—uA-C ^ «i 1 1, j I lU 4_j ^<u-ujI (^JlJI ^j-nJI 
^JLI jjjJl (jjj O Lili V I U n; n -ntl ^j-o OjJu>J1 L-£ii.uM<l L;r Ll J^j-lJl 

Jl_j J uu j a I ! lS—lb j _ ^.jJjlJI fil ^^Ja 3ju J — >Jl n U ^oLu 4_)_}J_j ^jJI 

^ ^,j_JI L4J 4_l4_l1^VIj l£]j"miU Jj-o^Ij ^^LuJL^ L1 t^n\\ j^t _ 4jIjJJI 

4 j 4 Al jJjbLso j JL^jS _ 4_xjlii 3j^a 4j1jJlU Lj^ _ cdJll j-o a , 4_ijLjj ^dJl ^jJLtJ I 

ciJJli tjr Lc ^L*JJ i(l-L>.jJj)Ml1 Lftl Jl>-] (_^a_u-aitJ (_p=»j^ Lt^) Jt 1 ^ 4_lLaVI 

i ( i jj > ^Jl ^jJol\ J* }Lm\ fjact t^Ll >a jj^jJ! ^1 L^lj^l 

.«(jjjl^)) jjjcj Lr fl 4_lLi jjl^ (J^l ^1 i^l (jjj i L*jL^ J I j Lo ^-ufcLailj 



Ll?qJi) uli 

++# mw mm m 



\jt 1 i 4.mj ijr-*-^ 3jj M ^3 ^_CjyJ>- i CjI^-jJlj ^j_a j 7Tt < t\ 1, 1 AlLiJe-J La Ju _L>- 1 'V 

(j 1 ^ i j >- I l _^iaJLJ <j-a_3 .^Ij 4J l_<.u.<a £_x_LaJ Li « 1 <i lir » j-_aIL*j La <j j 

i Ltiaj 1 ^^jv ^_ljJ I jLLVI ( _ r £ }L>- I J 3 Lj_>J I L \ i \ r ji j U , „j ? 4_Jj Lllj La 

5J j j ill L$_i ^ i.llj I c _ ;r J-Jl 4 j ~r '1 U ts*}\ A — 1 <-\ a n C-<_tL^ <^J^ $ 

♦ > Al * 3 ^ * La 3 AJI 

f> l+Tl I JL-^J L? ^-ul rrtVl jLL>Vt ^- 'l 1 r» ^S> 4_<_ujJlU S jL^fc j£°> 4_1 jflfl Mil ^jJI 

jvSLb ^jj^ rgj 1 j_cu_uj Ij^Ji >— «Lil J £|I I J^a ^jl ^ /j I . ^ 5 jj— j <ail 

•.^^ jujl_>JI ^ 't I ^.UJl I Lt*ljLlj>.l Ljr i]l JjJU c^jL^ j_oJ a .«djjL^jjs)) 

^j^LAJI tJl)L-nJL_5t a j L* 1 "(_.<„, n 1 ■ 1 j. ^ " ■ ..'V 1^ , , \j "W 2 , a j . >>j T 1 

^ZlJl j» (i) 1 r) IMI ^ j r m "T 'S ' ^r 1 ^ 3 ^->t-iL^ "1 'v I /y>i ^y-S-j 1 lU 

(^'^ t ( f 1 1- 1 

l j r A jj^LlLs 1 4 j -s- j 1 n <il 1 Lc^-S r>j_cjLijl ^jJl ^JjlJI o^- 1 0' "-■'- u -^ 

^jtu_^a 1 3_U 1 I 3 £-6 1 ^ ^ 1 " ^ La L-Je— ^—lJTlAJ ^L^ S^jfcLLs ^1 

^tj Li^ i4_) J_LiUtj j^jj 4_?r_^p CjLjI ^jlSlja^L ^ ' ■ IjtSLifcj ,4_x^jVI 

' ^ '^'^ J ' " 4jOS JL<>," < uJ. 1 ^C-ltJI ^jl-^ i^Uj^SlIl ^J-"J ol^-iJi tfJUfc ^-^3^ J-J l «UJI 



■LL-LU i£l j^^Jj 4 * L_j^__LjflJ 1 ^j-a (j^^JwVI £^>-3Jl JJ-laj £j0 

1 (g 3 j j l^i 3 t-t,t i*->j La I j,_t "t 's ^pjl ^ d o f ul_>J I l£LuLSLJ,l (Vul^Ja (3^1 ^13 V 

C( I t Lfcj jiaJJ 3 l L_>J I 3 LtijJ (_Jj-4 jJt I ^Jfi J^_L_UJLj£j Jj^jL. J * 1 C. <-(->■ l 4_LT»- gj j) J. j 1 1 

^3 Ljuj J 4_j£Lu l£_JL I j>_uLjl1 I JjLiiJ ^LfT J-3J o , J i nlL) j-i Titi «ULrtluJ i Jji4J 

. 1 <i \c I^^i^^j Hvoluliunary biology 4jjjU"TI Lrv^J^^I j^j^V» 
^uL^JLl j-^lII L-*^ 4-^L_^ 

I JL& . i_ (.A j— 4-^ <Li_3 ^j^ij.-r o "iU 1"< U <L3jjJo_I I ( _ ;r jlb ^^iJl ^jJe_llL) 

. . 4_j3j> t .cU L<_uL_ljI UJ ^,Jl3_jJ 4. j 3 ^-^1 ^j^-i t ^<G_>o JLjJljvI ^JjlJI 

Lc-il 4_j_ljJ k _>Ji L<->>jJ^_L.t1 1 (Jl_3t_a ^J»i 'i 1 La ^ ^ * ^ 'JiA Ll^iLl ^_ ;r £ j^lb-j 

j j-l*3 ^^.A L<ul (r suA^j j )f cLoJ^ ^jl 4 t-n3i*Jl^a .JjVl jJ-^JLl 4 ^ A tJ ^^ ^1 or T ^jk 

cjWL liJtJL) $\ 4Uj ( n 1 11 j^L^iL) ^jai^JI ^Ltia-ci ( jjn j i>..t 

4 i^>m j^jj t 4_LoU 3jjiJl j> /^r ^"*i^> j i J.j3»"iU 4jl]LjJ1 4JijJl>JI 
1 ^ 3 lUti (^^ILll 4 ^uj^Lll CjI o j <i ♦ ~1 W 2 . 4_i j—zr 1 T I j^J ^j-fl ^, i^l ^_Lt H .p» J 3j 



4_L^> V 

La (jjJLjua^J oj-JuLjj « j)jljJL>-)> 4_ri La ^jj (Jj-SJI (j^*- 1 t j^>. I jj < %X\ j 

JijV^JIj cJSj) l« ^JL£ i 4 * j itnti L^j dooL^ l_jjL>j (j-fl 4_lla^>- ^La ^j-o 1 j "<Co » 
. 2Laj^SLl! ^IaJ! (j^J (jJJ j j> jf j t "i J I J_>al jxa £LuL£j_j-5I Ci|jI>- n'tVIj 

j\ »rV 4..J 1 nlJlj ^JL>JI LiUjL^j («LaJ-J» ^j^J (3£>^ (j-^ cK^jLSJi (JLlojI 4 

(jl . JllL>J! jl <-qJe_il Jlaj £jl <i r. I SjLc} JLjL>JI ^i£1j-jJ 4j3c_pj CjLI^j_>JI ( j>s 

L-tjLae-TJl *>JL& IjjjLfHj I j.1 ■'fc-uij I j) d mi IjlarvV t j>j ^1 (J_iJa_dJI 

<jl <oLa_JtI,l <-_JjL?e_jJI t ^ 3 J jJljljJ CjVL*-jC (jr B CjjOJ (jr-^^ ■ a J • J j ^ ^ 

j^tr (_-^1j-C (jp* jJjjJj VI jL^tjVI IjL^J ^jL^ JudJj 1 4 aj6_c«<i-cJJ ^Llju^jVI JUJa 

i(tjro_jt_i_jJk]| (2rSH>^MJI ^L*JLaI SjJ_i) c^IjlaVIj uLlIoJkJLjj (Creationists 

.^al*^ Ll>-jJ j ijJ I ^ JlSj JLud - C^'j Cr^ - <3l ^3 i4^Ljj_LoJl ^ J.UU 
jjjJaJI 4jI_^j ( _ r J_>. «CjLu-u» 4JL>- LjT B _ ^.It^C _ Ll>. jJ_o_uJ I Lldla LlLIjJ 4jcjI1jj 

(J-lj^-oJI (iLal C VI t-iullij I j »^J> J ' " J ^-j^-t-u-*i H j ^jyJt-A 



?|obdlL> 



mi **<1J 4. h.ujl1L i 'w—t Trv.ig» ^J-* iiTL (jL£ 1 JLA^ iLxWl 4£LLo-j<3 Ll-^-TcLo 

< n^j cUSLJa i4 jo.tr 3jL*^ 4_lILc li <jL£ CjVLjJII cdJj ^ <jj_^j1jJl 

^jJI 4j1 ^ JL_£ u n j n -Jl ^1 j I^jjL^JLI j L_ i 1^. ! (j! 

4_j_T^I Joj rt uf (J^-^ ^ ** (lij^ (J-ua_iil jJi_il) til_J—A! ^cJLjlo j i C £_l!djJ1 

JSU (jKja ...4-ulj ^-»11 (3j>AjlJI ^j^ZJI ^ <iJJ j >bj «4^3 L -Jlj 

^iJLi Jij i^i i? 1, 1 ^ ^) ^ H j (i "H J I ^JjlJI CjI <i_ t « (jt j± | ^ J7 Hl1I mjj—^jJI (jy-o^Jl jj-uL-J—oJI a 

^JjlJI di La j <i (J£ Ll->> jJ j j j U (jLi m^Ij L_<-)L>J l (jr u^h\ (jr^J i^Ljj j aJl 

icLo^ja jj>^ ^ L-ollLsej ^jl^ ^jl^ t^Ljj-tAi! LlfllSLa <lLo«j t _ 7 JiJl w ^ j^^tl 

jitu 4 $ jjjJLA Lc_j_£ij . <Gl JU ^uLiJI ^Jjl!! «L_uj_<2 4_^e_l_4 ^yC. JlJLcuJ Lo^a 



John jj-a Jj^'- [4* t/13 f Jj}\ 4ajLuJI >JjL»II £f>*jl\ LoSUj J3VI JlJj-JI 

r^^j uLsLlj ^al^^^LI cjLcj.ho^ ( ^ <\AV) «Moorr 

1— a j (j " 1 g"t (jlo 1 41^ .uli 4_jL>-VI j_ iLjI j t II <_ a j ,g 1 ji _ Y 

.(JjLuujJIj (U jj^s 4_i£. jJL Lj ^I}jJV1 _ T 

. 4J-J3I, aji j 4-jjLai.Li 

oj-c (j lJ. j*sL5 juu VI 4 j S'» ^ <_al_ 1 iiILS'l ^ j!mi"I1 ^ j c _ V 

4_^5c_pe-ua CjLjjJ^u jJ^yL^)^ tc^^-pJU ^J-^i i"i <aJ I J>L>- (C_>J-a3 (jyl^ 3jJloII _ A 

. 4_aj.* <j\\ j^-aLuJLl L VL.i_aJ&TJ I ^Jl ^.i^J Lv>J >4_<.tnalj ^1 4 ,u t ,<a CjLjj-LaJ ^J^t-^ 
^CiU'S Lljv ^-l-J Li (_sl^JklVl l__ 13-^5^ JaLoJI ^1^1 c_Jjlj ^-uLt-U i>Jufc ^ylc v-Uj 

4JbLa L^jIj O^-* o^-*}^ 3 ji^joco j_ lL L^j) JLoj ,jL^ ^L^j a.11 0 rul 5-S-$ 

f*) 

3ja vi 

Jl_Lo c < .<ia 7> \ I H _ 7 lll 5 j, (jruM-J-J I ^j-a 4_L-u r .a 

.^j^l v^i^ cA' ^-^1 JaTrtj ^jJI Big Bang 
) Wo ^ Lajlls jl^ ^1 «£" Ll^^5_j_lI1 ftSLiJbfc^t) J ^ ^VjLvII £>Ll& 
L7 lJ1 ^.iMjVt -a- a f^-^ ^ '^>ji ^ jJI «Ronald Munson j > ni< jJ^^j" 

^Vul j a j d)Lij_la_3 4-Lkl. ^AJt-.c-jU L.^3 l 4_i_jv 3_t_J 1 CjLi_uI j jJI t j ^1^* ^ 3 ^ 
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?pjjdl Lo 



4__ul j jJI JLe_a - SLpJI L^j jJ»-JL Ur lJ( dJU^-aJI ^1_J! ^j! ^^-S^ 1 4 j i imj 

Ly l£. dj'i Uj->J,1 ^ 4_uUl diljLUI 4£"^w t>Ll^j9 L^IHL-sI tt^LljJaJI 3j^9 LgJ 

J$J CliLLa-pJLl ^ Jjl^ JiJlC dj!_LALij_4 4 ]r\i u 1 n <a L^ji v j-fl ^aiijjl 

jl i,.r^> tcjI ,j) 4_I j_3J 4_t_<_u 'f t L La I Cj I j Lj_jJ l 4_ii 3 Ju^_3Jl d " ^ Jj- ^ 

3^UI J I l-S^j-jlU ^ S^^Lc» 4 o K L3 -L*_4 La : Jftl 1 .i "t 'i J^c-t^ i 1 ^"mILc J£ 

^_l^2_J j^aj^l £jL>. ^o-Jc^jlLI L>JLls3 Jj5^- j 0^ 4_L_>J| j. J C. 3_}U.I 

.* ^j^l £jL>- 31— <_?cJj _ jVl ^^1^ - V LloLo Lajuv_5 ^jVl 

^jJI Lo*. J_l_JI p\c. ^y2. 4_JL L«J 1 «LijL-a ^j-U IjL^lj Lfri ^ <i V ^rlll 

3^jL jii 1 .i^>-^JU ^jJL. 4 'm 1 1 jjL^j-ij 

Lxj| a^^-Le-fl» ^iic 4_jLj Ljv jJ^ j t T I t /t <,--> j .j I ^Jt> Lcj) i tl>i kiUil ^jL^^I^ 
1 I ,>v^wl 4jl_iLaJL^s t J^ j, I j t &L<tj*C Tlj 1 3 \y j p, U 4_i_i_ f j_iJ L 4HjjjJ 4j ..t i ^> 3 ^ 

cLcJi^/l I JLA ^ ^ Ml 2 ;4_pLL < a-i<Ll1 j 4-ljLj ^ 311 ^b^-LiJJ 4jL^lll ^ 

CjLo^) 3 o 1^ ^j'Li 4 'r r L j i 1 1 ^Jjl^ Lirv^J^-uJI 4 jtM ^*". , J_j ix ^| ^jLfi 
4-u L^-i-^ aJ^-i-oJ 1 ^j-ul j-3il l ^c.l ->^l J^wCJ V ^ j , X «" 1 1 Cj'lLLLJI ^yjS 3L_>J I 

jjl»" o,i,U lg_<_ujjLj ^H-Jt 4 ♦ j \ U 11 ^ttJL^ t_-jl 0^° l^rA^ Oi-^ "LUji ,jJL. 3 ^^Li ^ 
^L 2 jjj^ 3L_>Jl ^tic ^1 3L->J I 4_lxiIjJu 4 3 ,uo 4-Lu^ L^J d<-m-J f 1 ^ j 3 n pUi 
1— <J-T ;:Lj j m u^J J) 11^> (1,1 I ,3-^3 - ( - Lj J ^ ^ ^L^t—A ^jL>. ^_ i^l ^1^. 

j 1 .i, Iif \ j^-j-i Lo l*J Ll& ^ " M^ ,j jl _9 . * ^ 1 ^ ( m i 1 1 ^ i a L_j>- jJ^_<_iJ I (^p-^o » L_Le_4 » 

^jJjlII ^3_u-u1 C-ul^ L^jl J^j>JI ijj^j ^ji ^V-l-'u Lj_^ ^JjtU L^wll^c-i ^L>s >. [j j. j. a \ 1 

:^JL«JI «JI1L3 ^JLo g. \ 3j"i , ,il 
(3^^-"" O' ^ ^ Oi * • L-^^^^-Il ^^JLudVl >j-^^1 

l ^ L j. j 311 \-$2a (jt^^ 4\tst ,3, i U CjLl LL.3J I (j^a LjlC ^J-^JuJ ^JjlII ^jL) .3.11 Juu 
^jl L-fll irn iVl i j r A tij]'^ ^jjlj t « (^jJLsc-jO » ^a-lii. 1 <i ^ jK ^jl ^\ L— >■ jj^ .j_t.ll 



3jL>^ 4_£jj>. jLusjI ^jl^ (^J^-*ii-»Ji (Jjlj'_J ^jullJI (j^-SJI ^>-lji (jy^ 

Ijlaj . . (((j^gjL^rJI ^ajL-c» ^yJI 1 $ r j-uj |*j1aJ1 3j>Jl£ j^jJI a I i *M^M 

(j^- (J-tJe-jLt-u.il (j- 0 ^ ..*3Jl»Jl«JI 1 ^ ^ a j k s SLpJI ^jlc - 4_>,jJlj LijjJ 

^j)lt llj 1— jJj_jl_il1 1 4_ a ^a^La ^j|lt Tl ^jlCj ^cJ Lo JU>.^J;I 
CLut >. t j_x l ' ^ j 1 (Jj rfc-j ^1 g-i-U Cj_j >■ O -4 ^ 

J 



^LjJI ^ J^-JtJl Obi- 1 ^ J ^ J ^ Cr^ ^-iL_j_l_j-JlJ| ^1 (jjL-fcL V 



TpJaJIto 



j j-<»-i) 

tSjUjL-^ 4jLj <:J_lIiJ ^Jl ^JJhJ JL3 ^jl <1 .(.o C_)Lj_£ (_£ I SjLJvlj 4 g K (Jj^lj 

4_iLiit_4 jj^ul, J^>-JJ clt-p-. <^ <iir <JLat>a (^1 Lj^_A^>> < M"<>d j *_u3^JI ijSJij 

<_s>LiV^1j oa^l]l 4_<ulj ^bL^'OM ^JjiJI ^ii* .^jj^ JU 

Ld3j n "m ^sJaJI tjLs * Jl^LULjj tc jl_4) J£ ^ 4_JUJI i.Jl jjfc fj& 

i^^pa^-nJlj JjjLii^iJI {jua juju>Jl <_ j L t j "i < ^JjlJI ^1 'i c 1 1 ^£,^J| (j-l^-J 
4_> ^jl t ^Jl jj-* o' Q J ' ^ J L° 05-^0^ "i n j j| t*L«_ujljJLj ^ t j jlntl ^jJLjlII 

tj-*iJI ^_laL^jo <-dij^| ^^Llm-a ^^>-j ^ju£>lj.j_al^ 'l)^^ uj-^ o- 6 

3-^5! I (j-u^lc (jh^j - Objectivity 4_uUJI Ij^» 4" j o <m1 La jj* Ijlaj 
J£ tj^j Ijl_JLI I jla oW>-^ 6^ ,(tlJL13l J>n rtTI jJ^jl) Subjectivity 

djub (J^-*J (Jt5^°J^ ttl ^> t a jjl i _ 3 _jSLj jj^Ji^ ^J^J J d— ^ J — J — j ^ ' 

L^J^_j?eJ (j1 1 J, i j ... A" ^ t J^jI j 'v ^j-* J.-^- " <■(,>-) La (j^>J t <i "*iJ 

(J£^ .^^jljJi^ (±uJLliJI ^OLt^aiJI jJajl^J 4_iilLrc_>5 ^JjLj-o^J^ ^jj-AllLse^s ^jjp-j.lj 
0 I i \ nr i<*> Cl) V I ^1 

^ g f a ^ru ^jjj_flJl ^<j_Al ^jfc 4_Lc J . >> a l j La JlJLc ^jL*!u J 1 n " r 1 



Ll?qJojljJ I 



^j^a 1_>J 1 <j^_sJI tjjl^l Lr^ - ^ 1 4_i^iia_> 4->-..x^p j LlTlj>» i J j_J5e_a ^1 cLo_j_ii_>. lLjLuI 

4JLLUI ^jV^Lst-^ J^L>- jj* * ^ A r n<."(. (.„tl j "1 1 j ^<J tjSLlj i Atlantis 

*La ijJal^J ^ ^lUt 1 5 ^ ,^tl oLoJ Lu.< c-i U* LJLc. tf «JL*JI ^ L^J -15-^5 V 

J! ol—Gj 

: L^j^Lcj ( _ T ic <jjL9 ^j-a w ■ ^ a julj V! 1 -a- c La.lt J I t_3^IL*_j 

.4_LLjjl!I ^I^jJI < T i f".i C-JI3 L<j 1 Ila 
^ k+ g j i a 03 a^LJI ^ p 1 «tl i> j 4 iJLJJI ^_3^LJkJI 3 U .V, a 

^jg ^ftl^ IMI x_i_<a-v ^Vtj 4 ,i 1 g 4_LJtjjLj 5-jjl^.,al'Li.J _1j.j>-^ 0^ ^ > d <d-»-j l 

L^j j^JjLuj ^^jJI ^^L_oljj ^ya ^jiUl ^JUJI j^juv j^3jUc1j ^jU' 

jl-j9 o^-di^L!l ,JL>-j, (ji is-> y O 5^ ' l-i-^ i-iL_>- j l j Lc ^JS^ 

* ^-L*J I 3 l_La_> L>- jJl-i t 4j ^o-i 



J<^-> aTl Iju MjljvI^ Lj^^S LLa I i~<t\ 5 A , ,,1 AtU ^_ltj| Jli dJJj J^-^J t ^_JL_C 

J^i^^ William Whewell «Ji Li5"3 ^>L-£ 

^yjl I y^_>J ^3 «iL-^Li 1 ^Iju ^ ^ ^Vj-A -Ut-i s-L^v ^ .William Herschcl 
. Hans Dricsch «^^ijjji jJiLi)))^ Ernst Mach «^Lo c 



?plaJILo 



ijj-L^j Lo I lut * «Jpl a ->Ji L-bl .. t jl JL_l^L1JLi ^ U- U ^ jVl 4 o g U 

^) * o ^ t I m; Jiwl jJLLI j-uul j jL^lLa o\ JLC 1-^-; *ft Lol . . 5 (i i n1<iU ^jjC 

J-iiJlJI ^l_*_uj^ C) L)^ 'f 11 J ^yn i M^f I <t^.'Q (j I jjjj- .'*"'■*-* ^ <1 1 tJ 1 

L*J I ^ f i s-\ j L_4 3 L£j V 1 0 jl& ! ^3 I j-lxju3 j i ^«JLaJ I (J^_>J I 

4 U Mi*rVI 0JLA j^it J I CjS^H 4 n . n>U ^ I ^-j ^j^ij t ^ j -»J 1 

Uli 

t 4__l.LL«J I .i 1,1 a dL^Jr-w T I 1 ^ jl f Cool—9 j^ljl ^...m^l ^1 <P <>>H c- Lili 

4j^LUI 4 LL 4_iLvVI ^3 »L<JjlII 1^*1 "n ^aJI ^j. Li 1 1 1 I ^.U" u/ La 

j^jJI JL*Ii uLUJlJ^ «(SI j UU J «St nj'V) J « IjLs» ' 4jjj1rt"ll 

^ laj The Logic ol justit'ieation aj^j t "A\ 3 U '< * » j^-* « t U J ^ f "'J 

_ t^j-^ 1 ^ j i ^ ^jl VI l ,,J_<3-JlJi ^ ^ ( l (jr-A La j_L-OJ dlL^—L-V^J Cllj jJ 

3 jLjlJ I jjy^J t f. I 1 4, 1 « 1 ^jl ^ »_l.'u La J_i Ju>u L;r ji) p j ~ ^ ^ ^ y y tj _ jJaJ Lo_l3 

c_jjJL_uVi c^j-^ (J-^ jl ~i j Li-i|j i^Lo-li4>l 4-iLuj^LjJ l ^-jLuaj g. I c U T I V 
..jTL-ul t^jLllJI ^-i^ iS^h .4J£wiIlII JjLuJ 1 1 , u Lu ^l^j ^jJI 

j^^-A i(__tjj^ jjr 1 -^ W-^ ^— 1 -^-U fC-L»J ! 4,<i < nifll 4_La-Sj_o ^ j 's! OjIS' La-i^J i 

((f^LtJI 4 rt.ml^.) ^ Lo ^-i I .cJUjlI 4_=t_p_)^ i^Jjtll Ln.j^_<i_iI » Lj^.jall jLitjl 
LuLl 

Lj_>JI 



SI 



Lp^JgjuJI 



d» Ijj)^ <a ^ 1 ^ "i j «i^l 4_j_jv j j 1 1 1 ^jLti! ^jbUJL c<-U."w , \ 4 ^jLj-clJI 4 a fati^LoJl 

^jSLj pj l—c IjUbj 4_ g < (lI? 1 ^1 4_£Luo| 43 1 _lU a -4 t.itg -a-_j 4 i j jtaTl 

i JliJl_>J 1 £_t*ojJI I Jub i^JUJI 4, o ( n 1^ j-j-Lai** j3 1 4J ^jL^ ^JjlII 

^£ 3 J j_iii.it I p j" U i>* O' - JU S 5 4 (i ( H^LaJ L-fl, 1^ ^ 4"^ A t 4 1 m <"i 



ijt 1-iLt 1 <_4 tC-LqjLi.ii*)*-/lj p ltJI 4 1 JjJLjv Ijl 

1 <tj4 V ^ ^>JL>JLI ^ ji^b /_yo J£ ^0^3 ^ ^ j ^-jL" H ^jJI 4 j.." u 

« ( jjtjL>ij^L!1 » 5^_aLLs 1j_LaL>ij LojLLc 4_jLjSLI I \ * > • ■> 4 j, '4 ^Jsj 

^e_>- ^jusjj cr^3 *• 4— "(IoLjJI ^_ufcLci_LI ( j^o ^ J -"' ^ tlUj L_£ laliJb 

^jjJi^^ iwjLaL^j» lmII 4_>L^ CP. Somw « _jiui» jju-o! ^ ^Lc ^ 

* * _ *" 

t^j.rt.i^> jjtj (j-L. jLol L^ iCjLjLujVlj tL^-LdJi Sj^ill o i ♦4Aj4^Li 



?plaJIU 



. CjLljL_u_)VLi «LJLuaJI 4_o_o ^ D^jTt^ Lz. c^j3 t * ^**'" <jr<-ll 

^*Lc E.M. Carr «jL£» oLul < (>U"hhU jl^I ^La Lajic : JHL>j 
«Ltju^i» 1 im JL ^/L$j>J dL» < k I Laj ^jjLjJI ajjl n<n ^ W \ 

^tjjljJI _ T . Lu-ujjJ 1 1 <a \ »j V ^cjjLjJI ^jl _ Y * 4_J^-<a_JuJ I LiLuaJaJL p," ^al*JI 
Sjj^jl^JLj ^tjjLiJI _ i . Jal n" t nVI (_-rlc SjJuail iJbeJ-<U V — f^lftJI t—S^-jtJ _ 
LjI i>i 3 (JjLljj ^ UJI 4_3^L5c_i i^tJjLlJl _ 0 . ^ c.j_iJoj_^3 ^ijtil 1 <i 'f i^lj 

• 3>L^Vl j ^JlII 

1 ^ al .U, J \ \ I_j_j>-jJ^_j_jJI ^^^ic 3 .' ^ ^ » J <>■-> ^-6- J i «(«JjuIIj 

_ Jlill Jj 1 1 <i _ Y jlLiJI ^ jjj La (jLa *tiiJj ^4^. Sj^Lcj i^jjLUI 

jj-u (JjuaLdJI Ju>J I o\-^ 'f*i*-JI 3^-^9 Llj>- jJ^_j_J1 3^*^! -^>^=-<i-i <j1 (Jj-ij 
3^d_>.j i j ^ C— t j-i-u-Tlj l_c 1^ j CjLuI i_u_iVIj ^JLaJl (V\_> <( 3 j_*a_>J I v> ^jl 

(^Jj L^jt-ft cJlJLjJI ^jJLi ^Cl-^&Tu (jP-II Ljjv jJj_j_jJ1 ^jj^ 4_*jl_ll I U 1, 1 

t j^s 0^—^ l^'- Jl ^^ — ^jurt ifl ^Jic {j\ jJj i4__ul (_u_»VI cj! <_uljjJI ( 2> j ° 13 : ?=— ~'J V 



J i_u_! 



(j! (j-C < mi^I ^^jJI djl— uLuhjVI i— ]Lt£ (J l -<uT. I ijr ^ y g t^J 1 Jul) O t^l t U Jpl-fl >■ 

^3 juUju Cj I j_l/lTJ 4_j*l_jHj (JLjj^VI j. i c ^sJ_j 4_jI 4„ nj> <?->JI g , 4 'g n! . ^ t,l « 4_jl 
jljJsVI ^^Ij^JLil Julj i 4—i j j) V-Ti 1 1 Cj 1 jmJlTJL 1 ^ "j ^ * J>^-<u 4_j_>JI CjLjLSLJI 
i4_diM-ll CjLi^aJI Cjljj jl^VI *LL)^ t 4JLj_tiJ 4__c-s^Lil ; i>" CjLLuaJI CjI a j 

;j,f A (^.Tl ( Jj^_a5 4_jl^ ,J_>o (jl Julj ^^jJJ 4_« j V 4_j_3 ^ i J_j_j>- ^jL-i 

jl» S^L-ljl! ^UaJI ur ^X\ >a Ijla^ ,4_<u>LU 

^1 4jjLLs 4_il<i.,<r (j-o^ t j ti-itt ^-iLjf.J-iVl Q <■ 1 -J-l^v- 4_£j; Ju 4 mi <i i I Js 

. Llj 1 j ^ LjJl>. 

CjLJ-iUJI ^ i ujj , 4_j JwjJLI ^yls l j— a V I j i ML-ulj 4 4 ul5L<.uJI 4— isi iiSJl 

4_iojLu_uJI ^Loi^!^ t Ljr ^1^J>- VI ufjyL-uJI ^^_lJu^ 1 4 j * j.lLo T 1 4j_j_J 1 ( <_ijJtJ^ t4_i^_>J! 

O^- 1 O -4 ^ J <^*>j^a Djub jj3 4_>JL*_>3 ^L<u V jl 4_jjj^JlJi 

Lcj3 LlUj t ^yjv jJj) j. 1 W JL^JLI 4 i^>Lic->j 4 _|_<i , U H CjI^^^ULi 4-j1 t "1 j uVl 



JL<"< uiMJ ^^L-jVI < f 1 ■ r ■ T La t c_a^ " ^^i^^ 1 <i ^j) ^LLiLvl Jl j.i.nll IjwjJ^ 

1 <t ^ 4_.j '3 j_t-j ^JlJI ^JLtJl 4_i_c ^Jl j c^\l U" , . VI t_,_>. ^ji ^JUJL 
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?(ulaJILo 



aLtiilL^l ^! 4JLarej L«_o ^^-^^ 4_j?c^, t \ \ 4_l3 (j^^J ^(jr^ g *- > ~" r I ^ 

1 3^1* uji JplJL>Jl 4_c^_<i_^o ,^_3 t _J_o L^JjJ 1 JjJLsej jj I 4j) Lt'li (j-a ^JL> aj^jLo 

ur itl cZ-o-LJfl (VutJ t Cj U Li_i J i ^_<u>- 4^1 4_iLjj u-aAitJ 3jj>j— ^LgJLiVl 

. 3 jk_i_ti LU1 4_L4 1<J 1 

^^»1 ^JSLJuj a J u±-lj _ 4 t? 1 mi l_<a_C 4_ j K t— o1jl_>JL l _ Ju^J I 1 Jufc j Ojl pJj 
4_<_u L*-uJ 1 3 (j j-^-n^t t$ U j ^4_clj^J1j c-j-LaJL^) 4, j 3 j 1 1-i.Ti.) l ^jl «.llj ^jji.t "t-tltU 

L^JI 4oi^ (Jr L3 La 

. 4 i % i 1 4_c_l3 

: J!Lo 4 <t ^ 4 4l^ ^1 i-3 I JlaVI 4 n! ^LU Lj j-j>J tj^JL^JLl VS ^ 

4_La^t_fl <:L(fu-lL^ J -L-l ^ ^J^,„(Tu-4 Cll > 4_>-| ^jl ^_st " -vJs ^jSLoj ^ ^1 (jyJI » 
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.«S L^j1jj>-V 4^aJLsr*i i ii U 
^cJUJ! £j>-9 cih* Lbj-_jJLJ ijS-i ^ 4__uLj, j-^TI ^jJLjJI 3 j! j i k <J1j1» 

4-LoLit_)j 3l_Lj>Jt ^1^. ^->iJ ^j}tn ( » Juu (j^LJ^ t^jJ-jtil «4jj, ^ t,*\\ 4j3j, I » 
^j-a «GLjjJaj j ^JUJI CjLtiajuJL La riVtl _ 4_uj_>Ji 4j(j^J1 j U" I \ L}->- jJjj-j-JI 

jJaj!) ^c-jusIj ^_lc ijjr-dJ ^u-aJI (3^>- cr^ 1 3j jua ^ jl^j (j t jjj i^ji 511 t _ r a jj! 

Jj t4_j^>U-^! ^HJi ^jla 5 «t l^jbf iAdma Sedgwick «liJ^j-^ 

Creationists «^ytljuVI ,JL>J1» u 7i r, * a Jl3 ^° 

^IjLitl^oL Eugenics o.Ti (jrunj»o 4_£jj>. o-^Lja o>^' ■ U ml _al 

C^jL^ 3^ "idM tiJUlj 4jJu1 n ttl j 4 j < nlj mil ^jLJLl a (j! Lq^ i 4 j i'^jU-o 

4jj i^Lt-a (jiajuj Paul Feuerabend « jujI 'a J^j» *\j->^ ) * ^Lc ^ 

l^*i,*a Jua^a 4_jl_l_l>. j^y2>\ j-a I ^j-d 4 'i r ^-"i m L^j O^IjJ! 4_l^ jtn LcS^ La L>- J j 1 
^„«UlII i U ( u ejj-A ^y^as^h^ 

( h j ts>\\ ^LfljV 4 U .„j ^1 4_j_a tjjj ' LaL^. i * _ T o ^1 ^ mi 

j — <a_4 j jJlS^j 4—^1 i, ii 11 jj^o <L->ajl n <a ^2 \\ Jlj La t ^ , t 1 Jubj . (j^jL-SJI 



A j m,i L<w a o!jL>uj £j-a ^JLaJ 1 4JaJL>. L c f 4_t^aje_xIuJ I ^^J^_i 4_^_>- j 

>LV! 

^Llj ^ J£J 4>Lu ^1 uU! JL^j (3d>^ 6*- ^LaLiJL^i 

i i_3^_*-tfxil I ^j-cu^-j jj-oaJI 4_dLfe^j ^"l^Tlj ^jlj ; 4_ll L ujJi J^_jeI1j (j I VjI <— _<_?eJ 

- 9. LU «J 1 o^Uj Qj 1 I j ^Lit-cJij 4jL«V| JL«SL!1 ^j^tlb^ 

II» 

^yajj^jv Lu2lj I jJb Lu J 3 tdJLJwj 4_j 4_udL>J1 <.m1I j a 'v (> _ ;r L. ^^oj^skJL) 

oLL(_Jl Jj j nll ^JLJ! Lu_s ^ Ljlj VL<Cl--^1 n j t ^«.fl 

oJ-£> l-cSojJL 4jI ^JLJI 4_il J_j (J^iJ JLjJuLcj i ^ 3 1 ^ >.! c ( ^1 "1 'S j i_u 

Charles «^J-J j L^< j » ^ ^ U ILi J 4 " i,^ c L^Lo ^ 1 1 «j jISL M_a * 1 j L< n"o I 
^jualj j3l «U 0^ ^ jJl « Lj_>- jJ j_j_>J 1 {^JLc o! j ,<-ul i o U cjLl^ cJJJ^o Lyeel 



Ll^oJojjJI 



jl_3 '^3— il* «^1» jwAL_j?ej jL_ £ ^jJI La Mark «aJjl oV» 1 «i 

0^ — f u- 'n j ^— !^ 1 4_-xJ^yLJ 3_it — i-ki-c l ^LsLjjj^ .i^i *\\ 

aju* (j j t U"i jl». j^oVl Jjudj Lojujl^ L*ilj £_<a ^ A. R. Wallace «^Vlj» 

. 4^1, i ,iJl t ^ i >■ i ,1 'f j 4_i I j I jl t niVl L7 lc <Uj 't \ \ 

^ j-^* ; 4_IL»j 

JtGjvL-JI j_<a j -l-i^ _s Jlc ( JJo j al^ t^-A t? 1 1 1 1 j <ax jj_1_3j Lcj ^y: 1 -iln t V I ^_Aj3Lj 
i L«j|jj_/3j^£ IA (^^y-Lc- ^jILskj -lu, t \ 1 4_lL>. jl _ ^j^i j -r <u jjj> _ jj.i-1^ 

Lal 4 iL.A>jf ^Ji-H j_A fi-Aj; ii i i ii j_« 4ji f t ^jJl JJ_*J1 I j_A jl Jj__>J, 

"i °\ I 1 1 .<j 1 1 1 ! tJlj t ' '<~> °> LlxJ 1 -Ju <( j-J^J (J j L^ » Jaj>. V Ljs ..i '1 c j 

4j Lt-s> jJ \ j lo^». : L^i^ I « 4 f ^ 1, 1 n j^a 4_£: j_*i_3t_a \ ^ ^Ld ijr £ ^ q A<* 

i 4_3l_L_>- I 4 ^ j j 'r" ^ \j 1 .f V 1^ Jl^JJ! ^ ^Jj^w^l 4jj-j>J 

j) ^—iljjl j i{Jy _jl jJ I J_alIL) ^\-aZ£^\ rj-A \t ^1 ^1 ^-rC-jI tiJLJjL^ 

4J M^Li, ^LL^i cr±j^\ d.i.iM ( <JUJ1_ ) JJLuUI ^LoaI j^ ^' 

4_) ' Lo ^QJ?E_>>J 4 ^ 3 ia Cj l3 Lu.l 1 i>j^>ul Lo JJLC l^Jjl ^J-dl^C (jyic 

^'m j-aj JjUtJ liLtj ^Ij-sVl j<J 4jj } <a_U j 4 j r? 1 , ..>U ^LaJLfcVI I JUfc 

j' 



^"l>-Lj \-$s>-jSa ^ I (3 j i n 4jj_tduV1 £JLA <J£ S^o.Tu>JLl ^^iiLj <Uij,c-^-o^ ^ g ln i^j 

jjjj^j» ^ 4 "< ^ j n a Science Sociology ^1 *H o I j r I „Ijv I ^-Lc 
U LLa^ t ^ Uli l'v 3 I M* Atl , ,,jJJ Robert Merton («o^jj^a 

4_jii-3tJ Ol-Cj_i3-3e^<3 £_Ll-0 Jj4> ^-U J— >J ! ^JLjlJ I ^j^ol^^-J-Ui LjLv ^jLi3 « ^j^JjwO » 

a . i jtk, > ^ jj I LfcJ I j jLi I ^ «t I La j L* lL 1 (j f a <J£J d) L_3J l >o ^ T 

j^a ^ j ^Vl i * :TI ^La t 3^jju>JLI 4 jl^l jJI c_tLaMj>JI ulLL ^ Ljj^L^o 

j; ^__£i | ^ a i ^ 1, ^ U 1 1 ^>v_i 1 U ^_stLa L_j_c Lj_jw La Lj9^ J <j mi /^jj-iTuJtt I (jj-ol 1 

, 1 t (i i £j L>- ^a_A ^j^o j^jjj j.3 1 j^^S ^lLsj I La 
:«^s-LslJI «LilLc» 4 i <i_<-uJ (j I ^ySLfl_i Lo-l.3 3 Juj>. 3jjjua_i ^j_u£L*Jj JjL^aJI l wi-A^ 
^ 3 3 i^L^JjJI ^ju 3 "(U 4_iJ ^ ' (j I <>~< K mi j I 4-j j, ■ J-L>o V 1 jjf uiUi} 

CjLcj}-<ia ^-jQ ? " A\ <j\*\\ Cj^L>iX1 t- i -r yt^>\ Lj_3 Lu JuSL-J y Lu UU a L_uJ^JS 
(jy^J^ - 4j.loJ j^lT ^1 j^L-oJ LoJlJLc ^JjlJLj (JjlI^o ^1 jjl t 4u^_lL>uVL 
<J_aI 4u^Loj 4_)j_iJL (j_uj*_J 'V ^-lus! _ Lu_ujjJ 3jLj L£u^~ol (jl5> 

dJ^L^JLl c _ > ia_JLJ j mi < "> ^1 >J1 C<3jJl .* J 3 "i M ^jlII jJ_JI 

cj Lll.ul„(jv \jj jl^^Ja i L^o_JG ijJ^rutiij I 3 ju juc cjLc ^_*j->^3 4 j <i, U 1 1 

^_il_L> 4 U 1 1 CjLaJj Lo Jl_Lc ^Lc 4jLj JlLo LljLIj (jlS Lo ^ n^r ,_ r ii2. 

ot^lL ^jj-^jijjL^o 4Ja^_aj_4 4_j_oJL. ol jL>o] 1j 3 n ^ t j_jju , 1 g. 1 g .U U <J£ 
J^Vl ^.i r ) Lys^j 4Lc:Lt^ W ^ ^ o Lo J.O- *j ^jL<3 ^ 1 jL^-l^Vl^ 
^^JL. Jju 4_jjIjl]I ^Jtj j ' 'J o!~^ '-^J^ Mj t^4_j_«JL«Jl ^jj— u_u_4 ( j_o 4 'm * c 4_L>-j_><i 

I JLC L<^-U3j :3l^Jk ^ J 3 j r (ij^3 ^-L<5 JlJuC ^)L^ I j) t^jLoL<l "l A I O^Lc-O ^L_u3l 

y_<d--*J, 1 (jj) 3 'f a t°\ - j <~i\i\ \ ^_1jLj_3 ^jja ^A^-Jt^ t jj3l**(.-^-o ^-^3 uiiij 

3jl_cL_3 JUs-^Ij V 4u! ^ (K 4. j o UJI C->l^ mi (!l o I <_ JuUI ^ Jali L yic 

1 r i j I ^Ul ^ u^jJUI 6^ 
Lo ^ii^L^ jVI UI t<ijLiu jlLo 5 <j jUII J>Lw ^ Lolj 4j iUH ^.upJI 

3 JLALcu-^ 3 L_>u! 1 ^jl^ ' ^ ^ i5 LljJ I i \ mi t 



4 C.\ j9 4 L£2>\ =tJj) t J I U tl TCJjl iLJ t "i O 3 J t_J j _j| 1 4 ■» J J U tl 

4__u1 jJ! 43 j .v j5 aj «i^JsLj 4 l^i j -*JL I <_aj^ IMLj ^j^o ^1 ^jLIj 4_^L>> 

. 3 1 j tt- 1 1 LwL^JLo ^tLuaj 4JLjjJo ^LjjLj ^IjlLJVi <>j_Ajjv £jr 3 ^Jfc 



Lo ^oJLc) Metaphysics Ijuj^h jt,l -^«j^tl 

-UjJI jJLm.U 

j^LoJJ 3J>_l4_4 t^tjt , „VI |juk (Jii Jl3j i4-ua^aLiJ! 

<— jljj i ii CoL£ , ^. 3 (jjj jL_aJl ^jjJaJl 4jljL) 

j^J oli t^l "ih ui^?Ij BjUfel uuX\ 4__j_1j o 

oJJt> C<jL^ Jl^Jj . . . ^jjfcj^Lb LLa^tia LJL^^LllU 
3 i n fa 1 a CjLluJ (^lll JJJL_>JI ^ CuV^L^JLt 



4_j_9 jj->^ C-cSjJt t ^a_L»Jl j \s*\C cr^- c? ' J' .! ^ " ^ 

. »l,<iUI1 JLcill JjlVn 

v ■) is~> l_j^_j_=tj La j ■ " ^ ' L_JLc. 1 f *i£v T j . . . ^^c^LLalLi-ui ^ j'" A ~ ^ 1 j ^ * 

^I^jI ^ya 4_u l£j»_J I « ^^^j*. L)*^? L>- 1) jj^* Lo tjl^ 1 4 j.Lr jjIdj^I Jaj a ,< li 

£ jub ^ ^1 iLr L^Vl Jlj^oJI ^ Sj^JII 4_»LvV1 LlJ^g ^ L^V V 

.^sJjlJI 4^„i ttXii\ ^JjlJL) (JaT< wj.11 

^ «.J I l^l T \ ^<JL_*J 1 ijr ^ CjJLStJ 1-4 j, J r n rtl L^J ,^3-1 4_j_<l T l£LII ^ylc L J r^> 'f <5 

a.1 u 1 4 .r L i .i^ 4 li t nM-aJI CjIj — <~ J^L^v Jl_2J ^ ■ ^ j . A " f I Ijuk ^ o * 

»j «jjj ^ j) j «<jLt_iL-£»_9 <<^_u__J»^ «ojlSLij)) Jjl_<3 

j^Jj-o))^ «Humc ^j-L-A )> ^ «Locke <jJjJ» (JiLo ^^-^^ l3-.' ,< '"J C 1 ^ i-^ 4 <J °^ ' <( >^3 J>) -5 
jjj^JI jjlj jL^ «jjjijlj» ^jJlJI jj^j «Jovons >>j ^ i"r }) 3 « JVIill 

Ju>J I Ij-wjJjj i T I 4_aj_uLs n < u^-fl 
^JjlII ^_aLLo <_iu_L£3jj Jijj?e-4 Ld->- ^jj Jojp 4 a t o^LaJi ^*^J_A ^jl^ (Jjb 

iC-i\j j m 4-C.l— L.uaj CjIjI i "i -w V I (J^-aJ 4_3e_u?e_u3 L^jj^j ^^^Jlll 4_dJjJsaJl ^Jl 



T^jluJeJI pJlaJI fol&JI jjuuloj lOoS 



J^L>o (jjb /j V ! ^jicK 0jJLiL>. La Jjsi 1 4 <i i «i^LoJI t *^ j ^ jjk <JT jLiiJ! J LdL>»VI 

^1 i?l i ".Li\ ^jijj ^j^a ^jLstj) JjjJ ><ol jj 3jl_c dLftJUJLa :^_L»J1 4 < <i^La 1 $ "t 2j 
4jLLijejJl l_jj1j_uLj 4_dl jJiJl ^£ « j-jjj j) jjfc Ju.-vj.ll ^1 l'u.mVij 1 4 j **-„^ > 1 1 J.u r> LojJ 1 

Jj i * ^j^Lj jjyj-^-jlj j i H Jl o f f ^ j-^la La IjjLj ^jJl Falsification 

CjI j^AJI jJ^jI) f Juli c1x_l^ ^ 4j fi^ny 

Cj Ijl i ■o "i il <j^a ^ 1 1 11 4 n La_a ^jLjJI ^JjC- jjfcjLi'Vlj ^^jLjjJo.) 4_c.1j ts*> 
I ^yJl ^a < ii 'i Co LS" 4_j I ^_j_3t_uo S 4 j,.-gJ-t 1 1 3 j j 1 1 j i jLLa 
■L.* j"i,„ <.gj C/_}L^ l a JjLc^—i-u L-^jSLIj 4 * J .' ^ J ° ' 1 Jufcj j 4_HoL_>. 4_)^Jo_) 

L-ija^-jo (jl 1 *\AA ^ «Giere j j j.„>. » ^jlcl j Uj iSjju-II \ <* 

Skepticism < Mj< mi "Tl < .<t*j a o! nl-V * ^ j^t Lu I ^JUJl 4 ^ , n!>Lij| 

«4_4-oJjlJ1 SjjIlJI £>Llj (jL^ ^jlJI 
f. \ g 1«,11 r J 4jLoj I JLAj (4_4jLdjl CjLjjJo-LII ^JLaILj 3 Ju Jl>- cjLaLn'i^l 
^Jl \ Q t ?\* * j-<i. C. jju^J \Sj-^ O L^_lb_i 4x^1 3jjLj%ILa CjIjL^G ^j^a ^LtS/1 

J^. >Ao^ ^Lc ^ «ojj'j» L&L^jf 4_l^L^S/1 ^cjjbUIl ^jl Jj tLaLc ) O' 

^oX.jJl (jjlc. L^J^ Cjjl t" <,ul JL9 _ ju>*Lo ^ya L^J \-M Lr ic _ 4jjj Ui" 1 1 Lj^n- jj ^j_J I 
LT B Liiajl jc-o-se-t-iD (Jj-lll lj_6 (Jj-^J . . . 4_u^j I jj I Jol n i »V CjVjL>JL1 CjULa ^j-* 

LlLSj^Lsj 1 4^3 j) m»<a Lu_ulj^>- /j Lj l_x>-1jJI jc'^ udJj J-^J 

4_c j ^_jJL I ^L^JLl j> 4 IjJj t! U Vlt 4_ju3j_c Lu_ulj^>- ^j_a jJifi 1 »lj fi" t ii VI isr £ 
^-AjLlIjjIj i 4^3j_t_ll i n"(^V ^LcJjlJI 1 ^ t m ^7-^1 (j r\ ,xsr <i t 

J-C.1 uJI j_A Ij-Aj i Lfl>jl j "i -^wlj CjIjj t^i 11 4_<2. 1 j is> T ^ Uli J i'rt *^l ^1 

j-Aj i^5_jJl ^>i*-Il 4 m i I^ JL^fc_^a £ _ ;r 3 tjhJLoLaJl jXdJ ^ « « nj Jl 

. Epistemology a^jjlII 



o^L£ IjlIj ,1Q ^Uj^UUJi ^ IJ^o (^JjtJi ^UljJI y *4-L.g.i*il 

J^jJI SJjJU «cujISLjJwj «Sir Francis Bacon oj^i < jj mil» J^>-l 

. tjrdL>JJ tjjj-A ^ 
juLi ntl C;r aJLJI ^ili j-a> Induction <Jj n" < ./^1 i <M «Oj^jj» J t>> njj 

_ ^ Jl ^^-Lll ^J^"i r <i ^ ** ^ ^ ' JL2 dJJfcLiio Ua (J J"*- .li.i1 Jtj-jst^j «GL^-taj 
i^y^\j **' ^Vl» *— i j) L (J i-jj—Sl 4 5e_^L<s ^1 ^ l <a Llj «^^SLlj)) J L^aJUt o 

.(2LoLiJI cijI j ^ Ml ji^l) Hypothetico - deductive (H-D.) .^1 j r^nV! 

H ") r dVI ^ ^ < 1,1 t j- fl 'V f < ) fT'^-J « (jjj I J> » J^_*J ^C-I '-(-^j (jy-^J 

de^ 1 OijjM 1 *L^*1*JI Jjljf lV 5 Liebig j^hJ» 0^ ^L<i 

(j jJL*. X 1 <jLj_£ j^-ki «(j^SLu» 4_Lc CjJl^cJLj L« ^ g " /j (j I y. jU*< t nj Jl_>- 

oL^Jaj (j-t V <t ij jjt (^SUj ^ ojlj^j »lj n"i miVLb ;«Novum Organum» 

LJT~ L> ~ 



?\j9i ih 1 1 pJlaJI piaJI jjuuloj «JLl£ 



l'* fll o^J tpj j.^Lj^JI j 4 a U LU I -j-o ^ i r a pAAi) «Frege 4_^^_a » 

4_4v <J^f JjL^" 4_i£Uj ; L_ul_< n "w 4_c. 3 i^l ! 4_j_jj£uM (j-^lj) ItU ^.(.u—u^JI 
4j J J-JLjJ ! LufcJLfl < u,)J 4— lit-J j Li-H 1 j ]rt ! I jJ~<*\~) CLt-i-v 4_^>-jJ j_j_J I ^^Jjtli 

oJLLa tj^SLj j>L£j tProbabilism 4_JLo^V1j Pluralism 

<j! Ijuk L;r ic i-OjJJ \ ^ a ...4 o KU ^j^Jl ^ i *tb 4 j \^SLJ 1 ^ryl^ n 11 



Verification & Falsification $^Jt 

^ cjjJj ^iJI Logical Empiricism S , z U ; 1 1 5 j ~ "t< <Lhj>-"' + N 

Schlick « LiLJLi » j Reichenbach «^1 j < ^«jj» 4. 

4jM^ C3 1c 3 ^ s U ; 1 1 4_j_u^l^J! c.j u JlJSJj Feigl « Jj*jLa»j Carnap 

- T . 4_.t_t.Jo Lja ^j-J^ (lili 4 nULoa JJ_c (JL^-C-I - ^ : (jy— > 5 jL_4j_C I 

4j c__u ^jJI ^tUl Ly ic David Hume «^^j-a ju^Ij» J 4j<j ,,u>lSLH 4_o_>^tlJI 

Lua^_ua-j>. 1 j titi ^jJjlII _ V ,«^L<J)> j «(Jj-uj» £jA iJ$ ^^Ji «jjja» (J^Li^ (j-* 

5^.1 — Lj o^Ljjuu ^ I ji >.! (j,— 11 LjJ)j-5lj j iCjLjjJoJJ! r jlj £ _ y ^ ^ j t\r 

Cj Lu j 4_SiLxXl JjJlSJI 4_l^ " ^ ■ ' (jl ^ » j 'J tiJJj a * 1 ^ • * 



*ia j ^ > t-> a 1 ^ ^. ^ " ; j ^IlJI JSjjJoJ! <jl j t i 4 j m **?J 4 *»• /o oL^.Ir> Ml 4__a- i^*> 

:^Jj^ ^ Logical positivists j^j.t t>*j}\ 4 ^ULUI £_« J^jI J-il 

La 4_JjJo_j Lfejl -lL>.1 ^•fcJi (jj^JI 4 II?" 4 d U dtljLili^Vl 4_i^t t si Ojlj LoJ^ 4j1» 
(^1 jl t j" miV JLa^aJl JjjjJoJI (j T j-i-o 1 4J&JJ **.«Jj_uJiJl ^1 wJ^_3l CuL^ 

T + Y jjl CjLoI 4_LsLu-> ^9 4_l1_4_C ( j - u_lJ J.L.I.<i"iltj i 1 a. * j i A" 4olaL>. 4j^Jo_> 
£_jl_LaJt CjI j oLjjiaJJi jl. t "i 'v V ( < 441LL» j i r <jJJ j i 0 < »j V 

1 4_jjj.tn"i 1 1 Ll> jJj j >T1 4_jL<di_56Jj 31_xj>J1 ^jlr 4_*jl_jj {jr £b^ i^jjl a *L>-VI 
JLajjJi J 4_ticjjlj dil JL».| ^_j_4^J5e_xJ VI CjIjLaI mi t, I t _jjatj j j < <n? " T (J j ** V l <i> 
La 4j^Joj i l j I <?" - <Jj "i i ii tl £jj6 ^Jj _ I J— >- L_iJt_juaJl ^ya 4_jL-9 ' 1 «j ij i 

4jj, tV> 4 'iU^teJ <jL J^-aJl oi-^ Lr^J tjl m ^MJ 1 <j J ^JLC _i^>JL 

4 i.lii (1L Lc-l-tt- isi ^j^SLj Jl2i t L^lal 5 ntl <_ i"^-j" < n" Lflj 4 3Jl>Jj £jJU ^j^a 4_Ljjc4 
La Ij-al^ 4j£jj <4 jnj^jnti ^jLtil 3jm_«JLI 4_u^J| jJaJ! ^L 4jij.II i— )b^. i M 



JjL£» 4l»li£ ^ <_d^iil ^ \ *\ i A ^Lc ^L*1I 4!bju>JI 4enti\M\ cj! ju 
«J t o a» jL^i! ^cj tPaull Oppenheim «^fl j 3 ij^T Jjj» j Cari Hempe «Ji .o.,^ 

JLjU-4.iiU ^yiol I M i ()V1 ^ j J 0 i U )) dl_4_4_ul ( _ 7 J«lxt1 J J i n rt"<U 

<uLl ti^' j-^i Deductive Nomological (D-N) Model 4jnU;U j 

. Mi*Jl ^j^-oJi jijLL4.il ^3 

^-l^I jl JL>-lj (j-u JUj^JI (^yic (j <i 1 « . 1 1 j < iirilTi (>;r 3 i U I jLA , l o " ajj 
£jjSLl (iUli i-r Ic ^Lljj 1 ^ jtl Jjua^lJLl ^Li^Jl j 4_^jLuaJl 4_uo^Lil jj-ul j_*Ul 

. t>Ul jJLll Ju>.| (jjLai! 0 lr 4 jilU Llil.nl uA\ ;\a JJlaJ 4-ti.Lur-> 4.j,<iUJl 4jjJajJl 
JUJl_404 LLlaj ((J j -<fcA» 4_^j_Io ^ jJI ^jft 4»]<J1 (jL^ 4_L,Lu3Vl 4jjj — 
4_jjLj-ea_^Vl ^/ul^_*i]1 ^-A f. 1 ^-"i j \ ^j^jcJJJ ^jisjju La ^jLc^ 4JlCJj * Ju JLstaJI 

o -/Jr> "i "i LtjLsfcjj j! <_JL£ ^ ^lr>**) C-oL^ ^Lc tr^J * " • 4_JL,o Ij^VI 



? u «juhH pJljdl pJLnJI jW Qj u^S 



^j^aJLll Lili j ( d j^j^ ^ jl S^-aLLd) l_j ts*)\ j l oljJu jlxxJ 

/y*-5j t 3 ju j >. cjIjj l^j l I ^ \r U " c<_>1 ^ cjI SJL 1 1 1 LD *>j 

^AV j ^ ^i'^ £>-"^L? <UjLuj «Beatty ^Lu» ojul ^jjl 

4 a i 7t*>~ «. till j 4.l«-a! £c-jualuj t^Jjuaj V JlSj «4_jjlSLoj)> ^jV ^c-Ll^j 

^c. I^jj 1 Juli (jr 3j t « 4_u LC>i j » J| ^ya 5j^3tlXI CjLo-l» «"T I SjJL» ^^jk 4_o^ j^J 

Evolutionary Change ^jjU'H j ii "H ^j-alli Sjujl^JI Zu^foi tl ojl* 
«^Lu» c. t ^pJI ^^jfc 4_oa-aL>JI djuhj ... Plural Solutions J>L»JI -iJUuj 
4 <i , I ^ ^-Aj^j «LIOYD jlj^J» j «Thompson j^mfl^k» <>jl*j 

^£ < i-rt i^U JoLaj ^_xi^J ^ya Cu^j Jl3 3JljJl>J1 4jjJajJI <jl CJ^J 

.4_!VjJ1 *UL- eJa^L 4iiiUl cjLL^jOJI <>• 

^ JVjJI (^IjJI j .'k J tjf o^-J-^Jji ' ( ^J^ : ^lUl 3jAjlJ! j^t^ Lal 

^IaJI (Jjvj 1 * ■ (jP^f CjLj^J^iIII p j j jjk ! j t? 11 4_^Jl2j La ^jl S4Xq_C 

CjL^laj j-iloj ^jjaJI Ijuk £_yA l^-u^ - juiTu-oJ V (J^Vl ^^yic ^ jJulJ Loj^ ^ jJl 

JUJ1 

^ * j 'J 4jjJoj ^| ^jU c_3j-uu (j t Lii ^jT J-iJ ... Ijj-r ^ a ^.u^? 

^ \j n~ , nVKj 4 j<i ( nlrill (. , < ^1 jJLl U! 1 fl"< o < nj ^^jJI i JlcIj^J! lIUjj Loj_Cstxi JlaJ Vt 
(4jj^J,I ( jja j J^j <t "n Lo j-jjLjlJ,! /ya Jijt-Tu ^jl Lb jjL>-Vl Lcjjj i^cLal i u t 

V * Jl jtjJLll ^ CjjJj ^yjJl 4 nh ^t,l 5 j n fnlnll <_ufcl jJLl ^ys JL>.| J (j[ 
4_i_J_i^J ^JL>JLl ^e_L*iA-J ^>.lj.J tj-J^i jl CjI J) < r n j ni 1 1 4_cL I (j-Aj I ^jJLlC Jj6 

LuoL>- l_LaLii_) cj Li-'l-l*) L»!i-I I jloc jl^Ij * LcL^j jujl>. t ^ a jJL (_^>> jl 4J jula 



4jljj-£5 i m y^- 4Jllm"^Lo1\ ^LojI ^\ tji^i'*. t 4_£LJj t^cJUJI <jL_als 4£j^>J 
(JjJLLjj») Js La I JLA ^JjlJj i 1 ^ <i jj ti*i j 4 .j <i U 1 1 (JL^C^M jLlL>-1 j_uI_jl1 4_jJliLo 

JaVl y^k. cdLLfc jjuj» :4^UJJ^ ^ J>2]l ^Jl (WAA) Salmon 
Cr^\ jmm«VIj Pragmatists <jrujuljjJl SUujjua ^ 4^ ^jIjuj cj^\j 

^3 JjLsj 1 o ij'm ^jj j? ^j-c ^j.uuJ j t Mechanists 0^^' j Deductivists 

iJj_aJI Ji,<i"i,i,i>II 



Discovery & Justification jd^Jl)$ mLm£ ¥1 

4_aju LajL^I ^Jj t Lo 3 tU >L>. j! j r n (i" ti ^ n ,n Hypothcsis 4 j i>>j£> 

4_j| lil 3j>^_i_4 4»L>.j^<s j^y^ ^^ji^-aJI ^-lIs^j I Jl-lj ^JL*JLj J-ilLIiJU (jl ^ i4_i_H_) 

'■'I^N 11 i>° J^W^ ^1 J-»-^a3 4J9 j , „J uil M,<"<nVI 4i^^_C *Uj| ^ 

t-Sl .n"<V< I JUfc 4_ju3J (^JiLc j j r L_^_i_3 4_fljL-£> La 1 jL_3 t^-Sl n ~*Wj 

J >-\ ^ -<^ o j ^yJI — J^**^ < — , - a J (jr^ — -'J — ^ tJ — 3 l5 j-Jlj-A '<J'J — ^ Lr^I 

4j 

c 4_L>.f (^jJI Justification ^j^__tJl)l jji> Ijufej ^ ^ j ^ ^ ^1 

4jj_^ ^j^j ^AjJL) 4_tjLiI1 4_t3jJ.I ^ o j t .'^j (^JlJI (-^1 mi "i <V1 (_£)>L_>. 

J jTj i j "i t j ^O-^jV 4„_i_<3>.LtJ ! i 4__jJLq *1\ 'o y \ i u o <jr ^ ^^J^Vl 3 j) ~>J I 

t«Zeitgeist j *\\ ^-Jj» :4_ijUVLj _ u q t, n La_J Llajjj^aj 4— aji i^t,l 
i—Bj^JcJIj _ j— o V I L_4 I I jjfc I Jlj^j _ (Jj 4 j / ii 1 ^JjoI j-»-J IjjLILaj 

.3juL_JI 4jj1 ^"^VIj 4_t£.Ul>-VI 



? u « mMI |oJlaJI plsJI jjuAjvAjS 



t-fll ,Vi<VI 4_lU-ju 4j 4^Mc V ^1 4_ p) JUJl 43^**!] u rtUUI J-iL^I <jf» 

4_c Ll^ j| 3juJl>. 4JLjJ2jv i_aLtTul£l * 1 q-Lu t4_L<ubVI 4JLlLu3 4 ji nf _ ^l«Jly 



dJLA Q^_uLslj (j^_t3LajJI (jj^jj - ^ ^(cJLstJl I * ' ' """V Cr^' oLjjJiijJI 4 * t >lo 

tj^-^cl <1 W V I (jj^jj-^ 'S)-* (j-u'N » 1 1 ^^ic^ * * > I « W lLsLcuJJI 3jjli 

<-7-*-^ ' 4—^1—^- J i— >J 1 J^>1j_*JLl — cuJ 1 — C ^1 J-^-JJ J-J^l Ijla J I 

Wallace ^Vj J-^j juj-UI» ^1 3 * ^ ^ ^ Ijla ^ < >> "n j * JjjJa^iJl ^ ju^I 

I o 'f j; i I (j 'm 4 j -wjj^_u 4Lj^_laj ^ I ^yS ir^*i^iVI j o "i -w V I l_3j^JoJ| 

.^A-dlj-i ^il^ ( _- r 3 4-lo-I t J I 4_j_tli j I 4 j g l,t U CjLjj Irt lil 
J^<ilj_jiJl jj^-i (3j^Af O' *J-^^ Lt^ 1 S- 1 -^ 1 4- A->j 1— >J I (J^jI^jlJI ^jh_> I o ji "g 

L y3 4jL^ i3jLjJU>JI t-tljj Ultl 4ilL_u^ IjjjLJt^i IjjJ t J'- jL -^ ^ (jr^ 

i _- r jJ I 4jj£LdJI t" j«" t| 4 aj\ 7> ^ Ijm-j^ IjjJ s_ lj 4jL£j ^ JLu 4 hioj Lldb^JI 

^Jjljlj 4-JjJ^_3 j^lD^JLJ ^-IjJ <—<-!-< d T I J-A I JLA . 5 JuLiutl Cj| J_SJ1*J,1 £-A *ii3 

^j^a t J, j < "L>-fj j^jL^j^ ^u&LLjo ^jJLz. (^-r-i-S i 4_4_jIcljlJ I 4_«^l_al! <5 JlA jJjJL 

- JJ^ 1 " 4jj U\ 't LjL^La Jlj^o ^jl ■_|-L3r*'( i atl 



Testing jL«»1t 

* ^ 6 A J? i3JuJlj>J1 4_j <jJL*JI CjLj_Ia_Lll 4 _■>• i .o i ^SL>iJI 4_Lj_Lajj 

^jLJl 4 n ■ ,<>La t Logical Positivists Qru,« i>^Jl 4 nULUI ^L! jlLo 

I J-Aj 1 4-jjy.l^i 't\\ CjLj^SLo J^l IVm f u L 4 * ^jSLo-) 1—^ ^_<i> CjL-c^jJL) J j) ■ ^. ^ t l j> 
J^-<u m£Jl!I^ i 4j_a^aJ ! Luj.iL>.! ( j 7 j3 a J, .ts^Ti 1 ^ jJl (J j <?" mi t. L j^j-uJI L j-£. t all^fcj 

^ jjj 'Chronological predicton t^-LajJI d^Ttii <>« Lc^j <>jL^£.l 

i4_jJLjojJl LliLl^SJLlL) LjjIjuoI ^lr <>jjLja ^— 4 L>-^ - d - J ^ 
0_>L£ (j^jJI Cj Ij$jus Lu jlI 1_3 : j j " H 4jl 1 rt"i mi U 3j-li-uJLL^ ?j \ I ^ lr ^ <^nr" < uj 

iCretacian m^j.j m>1 i U II * ^ ^ 4j| ju ^ ^jVl j^t^ tuLjLlaJ I 

a. I 1 U , ^ V 4_ar.. j "'t ^ ■ S ^tl (jjjj 4jL_$j £_a L^jJolj—ijL) L-jJTl-J Jl_>.| ^j-Sj pj 

cr* (*4^W>^ ci^— LrvL^J>J)l cJW-SdL^-a--^ o- 43 J-*' uj-tH^j-^Ij 

i3 a JL>- f4-3e_>- (j I 4_ij_Sj>J l a . 4j^jJ> jnl I ^^ru Ij-aJl 4_Jj.c ui L^J Jj^j L* 
j-jfcj i Jlj — 3-^/ 1 L-a^L-Tc3>Lj \j jplS ci_JLLrej k 4 . j ~^ i -J I Cj Lj ^ \r\]V jl_uL>.lS 

^^y" 1 1 ^±>^_d 4_i ' ^ ' " La (J_iia_2 I l_3 i 4_lt>- jIj j ■ 1 1 jJb \ jiaJ 1 p ^* A ^/U) 

<jl ^yk. t Probabilistic 4_J1 ^"^1 L^jI jj^ 4_l^jJ^j_JI oLj^I^i 7 T t /n 

^U>0 J-A 4_jJ| 4_y_ujJLj pjk^?l jjj jl i I J-Li^ L_LJ>. ^i-JLj (Jt"< mlII ^ I JLA 

» La 4_15s ui 4 4 "j j. l\ \ 

La! iLJjLtjJI 4_1dL-o^j 4_jvj ^If. oL^Jtaill j-jJLssj 4_jJLcjiJ| ^.jJUJI 

(i _y9 4 <tj nll JjjL5t>s ^j^SJLll 03^i5 i<_Jjl-3c_IlJI ^lj^>-] 1 3 /q Jj t" i hJ ^jJUJI 
4jl t"i r nVI i , - 4_j_jtjjbJl ^jltJI SjLc JL>JI (jr A Lc^ _ ^ju: ^j^>j^> jLlo-I 



ihJI pJlaJI (OlLsJI j m n j u*j& 



^ cjj cjLjI^j^JI j f cjbLiill ^ 4_c>«-* J£" j f ^yi_fl3 tCommon origin 

S Ja_x d-iL^ Taxa 4 j n j.,r i ^> j 3ju>-j ^-a CjjJu>«j Jd2l tjrL«_a ^^^Jj-ljv ^ i ^ r 

«Tertiary cJLjJI L ^>-jJ^__ J >JI < «a -stl 4_jIjl> ^ c udj_J i « < M m 

cjL)I^j_>JI aj^J ^_i3Lx! ^jlc UjiLc 4_LLL> SjjjtViTi ^ jut» (j^'t < <t j '.(Mesoroic 
.(cjIjjj-oLIjjJI ^ Paleoozoic ^jjoILJIj <4Js1j3JIj JjiJI 4_]Lv 
Phylogenetic uj birui Bj^Jj ^u-uj uill3 t Lji> j U_c LoLu 4 <i h ^ ^Ll^JI 

Juklj j^yj\ i u I ( jr l^.} *_LiLcjl£LJl jj-d 4. J j , « a 4 «j * a 

4-jj^ j ->.j <i j^^) 4__i_lj^-^>J I JUfelj>_niH J ^lj,--> ,r> < uLjjt^4 -i- 1 

(jj^ljJiJI 4_jvjj jLl1>.I ,4 ln"n ,i a cjj.mVii u» J r />£*-s (Biochemical 

/>^L<U t^JLlILj *4-iloitxj (^-LaJ jjJlitJ ^^yLoULl ^3 4_j_AoluajJI oljL>-^JI jLoujjI 
L7 J_« oli (jlolj ojVI 4 se u3 dil pVj . . . L-A J u a" CLiLjj, l^i ) Tl lLUIj J^_ljG 

CjIjlaLulII 4 ^ j jU uitllL%3j . . , ,<xJLjlJ I jj.d 4._uLj J^LaLLo <jr ^ oiLUt ijd >J I ^JjIj! 
cilJj JljJLjkjj * I g o- jljll 4 K mi U 4 j r, c-flM "ilVLi 4_i j 1 U 1 1 CjIjLm V^lj 

The Practicing Biologisf ^ijU^V^^i#»Jf 

{Jjuk. IjLAj t 4j jj) taT( 1 1 Lotjj^uJI cIiLjjJoj LaLoJ Lu^jLlc j-ft tj /yi ^.Lu 

J>^ii (-W 4 «-^Jl (jr^-*^^ ^ ^ *< 1 1 <■- m tJL) ^ A " ( <j V \ ^Vi ^.L_c «j-j^J» 
^"i j^l-i ^jaljjj» Lo-ijj jl j " 1 4JLL_a 4 „j <ylf 4jjJaj C/ < «. jt 4_u jj I jj I » 



LooJcljjJI 



CjI j 1 <_ f 1 1 tiUli Juu 4_i A Jl_4 «jJ^j» JljjI Lo jj C. j iCjLj-jusLj^Jlj g, [j j j n II t _ r a 

4jljJa juu Logical Empiricism 4_t2_LaII1 4-i_ljj y "t! 4 a- <ms> ojiajl t 4hla 

JJLC l^-i]} 4-^>*J L^j^l JuLll! 4-jrpu 1 gUj n m. (j-A LaLc 1 * 

jl >o^l £_L_t^! JjjJsaJI ^jlU cr ic IjlSLaj ...«Laudan ^b^j «Lakatos 

_ gl j * U ) 1 1 4-ujjjr-TJl (jr 3 4_±ib1 JL<U ^1*JI 4 a i nl^l (jl Ju_<s «^j^j» ^lal i£l LoJLk: 

ciiljL» -tiiTl <j^* mi! <jJLi& (j-u^ j| t4j ^JLstj L« t ^3 iw^j^j» 

^I^jJI ^ J C ^JljU ^c_uajj i4_iilL>JLl 4_ j 11 CjLjj !n iH ^_jjLj 4_ajLj_-o ^j^aj 
(jr 3 4_lT j I— a I Jufcj i Juc 1 jj9 ^ jJjlJ 1 4_n m^L^ 4 jL^uaj Lc_i (^u_>. jJj_l_jJ1 
jjl 4 rtjrt^Uj ,«t_J^L>. i j)-cu >^ ))J (( JljLj ^jiJS)) ^ya ^Jfi ^Jj, ui 1 11 (jj-^Jl CjIjJLjjlj_ljo 
o JJt lZjLo-ojj -j^a 4^.Lu1 4 Ac i "o La JLJjLstjj J <i V L^jJj^uJLj ^JJLLjJll 
Cjl^j j I ( _ r B . j» J^jflj 4^5j^1s ! ^Jjojlj-wiJ j-A LcjIj iciiij jjl 4 i iil<?f 1 4_txijJlll 

. 4_LOjJjjU (jy^It 4i5\ (!u,U < .^"W. (J^LlJ 



3 jua UJI jL£.i^2JI (jpa jcj iPluralism 4jjjl«iH £jLL> 4_^jJ^uJ1 jjfcljJiJl 

^^Jua ^LijI ^Jb dJJjJ L.<-<.nWL^ i Lfejl i-TlVIj CjL^la (II ^jiJbjJ Ijl-to] ^c_Ll£sj V 
dijual .uill t [_ya (j^L?e_^uJ^ 4(_3Jl^JI 3jJL?t>3 ujjL>lJ ^j-a «Gjj^^JseJ Lc 4Jl£L 

. 3 JU Lj.ii 1 \ Cj Ljjia (1 1 p J) iJ^ tf^ J i u rt" ^ I rTl t "l i iiJ Lo 



y^nj ihll pJUJI pisdl jjiioj ksuS 



UI 

4_j JUjlj jjfcj idilji jl^-VI {y* .IJu^ jL^eJ t^jJl ^jJil\ .0 



Common Sense Realism ^yi^Jf 

Ijla (jL^ I j! Loj l LbjJ (j-u^JI ^Lua_ci l^lift" i <n ^,111 cj! jUtU dllju Ljj-Liej L*£ 

LLala n,\ Ala\ t ,, n jjk ^^jUJI ^JUJI <jl ^IU1 Berkely J^jjj 4_aj£ 
jjjljij ^3 .^L*JI (j_uj>JI t _ y jjt3lj ^jj<j (j^iji^jlLI (j^j^^J^iaJI . Lua ^jLiJI j^-i 

i? jufc Jji-a (jt-^- "'U diLi^iJlj iCjIjj'i/l ^ U mi! j_j (_>ji^JI Cj! jUt o jL-lTl.- >.V 

jjfc IjlA L^jjji^ ' Jjk* 'U (jr^ 1 -iLuILcVl ^jj I ( n fLJ <*t^£ t4 il r.o^LaJl 

Determinism 4j;_ <_->Jl t 4__u^£JI ^1 1 ^ ^<^" ^pjl jljVU>J,I 



^^Lo ^ 43( j J UJI i gUiruU J£ Ijl VI V aUiW! 

^t-U3JJ (1>^J '^J^ ' <~\ G ^JSL! JjL5e_4J JoJj 

j_laj ^jVl £_4 J^LjJLl ^ ^Ijj! 4jMj fjJjJL Ja."hL.U l-3jLlo 

I g j j *j <j1 j jU'<3 i 4_ya 4jtUl 3jl_c jl t ." < 1 1" 4_i.c_U,.1 1 ^ " > 1 1 1-> , ^ U 
I ♦ . . ^ .<> 1 »11 ^JlJLjJI 4_j_£1jpa (j-C Lfe^ c L^Jj 1 j 4__*JLIi ojufc ^j-^jLoj 

c^ 3 'b-* Jj^ «Johansen <j_«^jLkj_rw>) 4 ?rlU ^ jJI «gene u^>*» J I ^ t U«>% * 

(j^l (jr^** (J * ***' ' "J (J'j^ 4 «' tnj fn U 1 3j j >j>JI» lILLj ^Ir ^ * ^ j»Lc 

4 <V«^i La (J£L> 4jjijJ(J1 (j^sLa-^V! cLxjfj_Jj ^j^a (JjL^Jl ^^aeJlll 1_LA lJu^s jJ 

JLJJL>- il^ <^ a ^IjLuI (jf j i^i-jjtjilj <-l>L?r)t^ i<ntl ^t< ^o_ufcLA>3 

t i <J1> 1^-uulTJLI 2juJ->JI lIjIj-IIo i^i 1,1 jL>.jl L.AJ IjJj ^^-ufcLall 
IjJoj La ^— >1 • j" ..hV ^ r)<j La ^1 " A t V I diLstila-uaJLl ( _ r fl ^^IjJj SLcl^a 

l^! ^Afe lSjj^ 5 j-e* 5 (i' 6^ j J. if "'^ «Devries l^^' «Mutation 

oj «T: H. Morgan (jL^jj-a» ^ i *(3^^ - J — > 3 1 «."oj 



1 JLA (JlL^a jIj^j -^y-tliLc-TJ^ . LaLc (jAJUj! 4_il^_B ^ i^-> ir\ 7r "U j j. c j j rJ a t.." i u I 

. LlILc. 4_i tr ^^ijl U, j_>Li_4 J[^jjua (j^. j-ujuII ^lln <<r\A 



? t^jLukll (oJIaJI foLtll jmaj iAjiS 



Evolution jj^'tl ^iUtn a cdJj 4 h al * LgJ^_^>t ^ ^1 r«tl cjVL*o^.I 
4_5V jJL) J «.«1» «j l^ia J£ ^i<ol ^^jJ! Group ic^^JUj Darwinism 4_o j j I jj I j 

(JL^jlILuiI i_3^Ljj>. I cdJj 4_li_4S I ^j-AJ t Ll>- jjj) j.gJ I t<\c- £-Jj Lj 1 j H o 4j j Loj_a 

<Variety £j <" 1 < ^cila-uaJ, cjLlIII c 1 <Jr ^1 j ^ "t uA jl^j^Jl *Ldc 
4.».M,La J 4_*bJl S^>JI ^ j-^>s <_a}Ll>.VI Ijla « (j J J b » Ju 
c-iijl 1 <>>j1 ^ps^ju Gregor Mendel Jjl_Lo j^tjj^j . Species £>UI 

tj-LuI "< U j j r cjLlIII 0 lr «hybrid (j* 7- a>» jlUt—fl ^.VjLJI 
- <j*jjL*JI (jrt^jIjJll (jLi liU j ^ 4JLi Heterozygous Lj-Ll>. 

^jjaj J_> i L$ju-u3 j (jt-^^ ^j-y I jJLl I jlj^ Lj ^yia 4_al 1 i 1 r I jua (jl^j 

W V< ta, 

^utiaj ^^-A (j^M Cj~^- > " tffi ^ ^ L^J 4_jv l^j 4 jl o r 4_aj^la J t ^ ^ I (j) 

dJLA (jry>l i^il 4 n 4_n_>-l^o j_>o * 4-U- 1 JlIJL 1 CjVjJjJLI ol j Cj L*JLLx-uaJU 
jJj JuljJI c jj l l_£-> S njj . ^. ^ t, I 3 j 1 1 j A a j j Vj t c -K uli i. ,ajj>«".JI 

LujJoj 4jjJl>. 

tjr 3 (j-wl J_lj V I I jjjw I JL-jJl ^-J J mi C_xj — UJ J-A 1 JlA (jl— ^ L<UjJ 

L jl\ ^>-1j Cj 1 , lln <^>t,l Ju JL_>o (j^l 4 a m^L-uJI ^1 y-^jj » « • ^-4^ L) 1 " *C 

djLaJjil ^ jjj 1 o ^ Definition 4 q KJ J_l_^JI ^ lit La ^_aI^_iJI 

. Essentialism 4_jJj I j^dl cr JLi Lr -LJL1 j t 4 oj, t nU 3^ a ..J Atl 

.«Definition» lJij^ t"J I ^JLlJLj ^^lilAJLl 4 j.amj U « Explication» 



^jjLil 4_>-jjJ i>,\j JuJ -y "J I ljL_A ^ II 4_jvU>Jl 'cr* ^ 

/yo 5_jlojL»J,I < ^q j^a Ijllie-jl <jJ jJI 4 n t o^LaJI 5j c < j m \ 1 I Jb! M V 

Ju9 JU_l "itl ^jj ^- jJl £yA j-ibj ^-Jj-J» (j^-Ij? * O Ls&Uaa^J, I (j-iLjljo Ju JU>u 

Ju3 j^LJLl tfLjJ-sS (jyS 4j| "l M.J jl nSj-laj 4_£J*.^J 4SL>..u^J 4-J ( ii (j£. ^ ^. rt «.Vs 

J A J . . . « 1 £_uLt_>5J Ol <JSLtl ^_>- (JjLfeJ ^jl IjLlf Ju>-V ^ *JL M V «Gl ^iJjLJ 

4 j mi IjLSlci liJLL(4> <jl ^ 3 j^LlU «GUI jj3 ^ <\.ri ■ Vi.fCl U 4Tr, mlAJ L ^ r iitJ V 
(jl 4 "i ~v. tiUj C)La-J K « ^>U ^i-H-A * t j j (JL<-rt_iJl 4_j_<j_Al ^^Lc 

Sjjuc^ j-j-i.. » 4J jjuu ^pJ! cjLa-IU >^ILj 4 'i jU «Spinoza Ij^M j ■ r.» cjLLl£ 

„U-L-rt-ll 4^1 Jt^C. t j£. <(j-ijj)) ( a "'^J i J-^jj i»CjVjl < >i7iU 3j_lILoj 4 j rtt"i < o V ^ 
t rtjjbtj Ijjuiaj <jl 4_aIoLu4-Ll 4 \ iotrt,l 4_ulLII l^jl VI . * »CaUr Un nnl.\ 

. ^LlL>o L^jj *_l,lIuJ ^cJ 
j^jj] LsjjIj ^» »j.tj La-sj ^cLtiLj (JJLLtTu.U (jl j-A «j-J^J» ^^-j— 11 ^jtnnj La ^jl 
i _ J Jl 4_jjJ_U -wjj.rJI jl * t "t ml <3jJ_3t_ja Cj LjL^—ju ^1 r, Jj j_ua_j*J 1 

^j-^s ^-A 4_j^. l o ^ " t mj Ljo j 1 i "< I 4_j3 jJI >o ^c^-jIjCJ ^Jj iOLrtJLLa-uaJLl 
4_jL_^jJ| ^<>t l < <i La ^Jfc 1 I ^ °l 1 4 i.ujL-'sr "l^o r, CjVjJ JL_4 CjI j CjL^-jUi <^ a 



(iMAUiti d«it^feif§ %yujiut§ ^Lttiv 

tV<H j Hypothesis L y>j-al\ ^ 4Ja^ n ~t\\ ^^ic 4 n .n^LUI u ^t > i >-<-ajj 

4_^j-AHJl oJu& JlU c-x->. j" < ii j La «4jjJajJI)) (-Jujju ^jl V l o 'm; .TheOrV 

$.\r) -lm . ^sIaJL (JjLlL^JLl tjLs (JLj>- ^icj i3L_i_>J 1 ijr £ 4_u^>Litj a 
1 4, 1 7\ a ^yujJLjv (_aj cnlj I ^ j r j^j Jl_3 ^^UJI 4_5jlJI ( j-xa 4_jvjjJt 



Endless Quest iijL^j >Li J^tj» to'i-^ 1 j*^ jj^'U jJl 43^^^ ^y: dJsSpi ^Js, (*) 



■1 _ o,a <Vt.£l Jl^J» Jj-5j J^a S^iL^ 4.1 a ji ^ r < » t, L*l£ ^JLaJLa 

4_tC CJ JUC-JLJ L_<3 ^ ' " « ) t A^p , ,i\ 1 A 1 1 L<jJLu> % • . ((3 JUJL_>. 4jjJij 

* Vi \ - * ** 

iModel jjfc jlj-jlj ju>- ^yJI 1^ j I 4J1 mi I g-Ld ^J^T ^lUr^ a 

Cf^^ frL_3j_j>Jl 31* ,i<iVl ojjt ^jjjl SAlgorythim m^j.-mi ».11 ^Lm a!I 

JLjvIj m£Lj3 . . d A , „\1 ATI c r x*)L>- i j r 4 ^j—uaj-ILll jujJkl ^yJI 4_^>.L_>JI 

m£1 (Jjc_jO 1-j 1 J 1 (jj^LujLa-U O J) J- ^ j-j j J j 1 1 4 1 o- 1_ "i <, uj Sj^J^JlU lIs L»JLLa-uaJl I 

.^^jl_iU (jpi^ 4_uulJ IjlAj) ^lal iiistfiW \jt\ujjujs «AjjJaj» 

^jljuo CjLjIj (j^jSLLaJI Jluoj i o J.i-Cj t4 etiftf W L^jlSLa ^mfil L^JSUj 

^■i is> \ i^^V CLt^j «^j^JL))) ( ri m "('n I Lo, \ ir j t^-i-ulj ^^j-Sj 4_j^ ls t 

LjjJI 4_lL) ( i LoJu-C tJilJLLjj 1 4_jj, i 1 1 (Jre^a CtJLv 4ji_jJL>* djj^.^ 

( _ ;J _3 CjLajJju-c-L! 4_a- j,-*- i^.M ^> *C>j (jylll 



Empirical 4.j« ^1 j oLvj " ? o» L$jL J^Li^Jl cJlj^jlj t ^SUJU ^<i_a jjj 
. \$ i>>^ju U IjuI t ^Jj Laju^Ij di L j tVt ^] Propositions 
L^jjjLa ^ j j j V J^jI ^ > j^yJl c> Ljj>„ < 1 1 j^n) Jj_>ij ^ (jL_3 tiUi 



4*iu>Uf ,0*101!$ Universal lawsu^ii^it^i 

4.L) I < U— U <U 4jjIj_3kJI LSLu^UjjJI tj-uIjJSj 4_U JiL^nJI (j <JxjQ _ frLj^ J flll 

. 4_iILc: 3j-fcl_ti L^J^ />>3 ^£.jJI LjjjLs LAjL±jl£.I <j^*f V J >4 rtj JUoLuijj 

«Tl£ LgjJ9 jj-aVI j— l ci > ^*Uajj| ^1 *Lslj-x^JI ^ruljJLl LLaljJL>.l 

U» 

(^sLAI ^ L_* (jL (>a>j ^jlII <Uniformitarianism jl m'iVl 

«CjjI o i ii» ^Ij 1 ^ 'S j i^l^JLlj ^jLajJL J-l,, n "i 1 1 
uA,\ ^ \c ^ i s> "r \\$ * 1 j yj^J -* jJ t 4_LlL9 j_SJ1 



? u wjilnll pJUUI piaJI jmftj < ruS 



4_JLiIL>.Vl CjLj^ VSlTLa tiii-uf £_uo^o j ■ CjLjj» fci ?U «.Lu cLclSUI S JLjLs qV3 
4 J ^" m) 1 o J}JL_>u La Ijjlj 1 1 Jufc £_mj!jJ1 4_« j ^ ^ ^ ' (j^jLaJl ^^ic 4 j "/.lI I 

4^L» A^M >~M 'V. 1^,-LL^ (_^TLj1 <J7 iC- ^-L&Lli,1 Jjj) 7l" Lo. J J J i ^1^. 

4 jijrt -*J1 : Lc_& ^jjj> iaIt /ys LjLjuI j^JJ ^lll 3JUJL>JI CjLjj !r> (II 4x.Lu-o 
New 3jUJlj>. ^_laLo-« dilj J^C I mim Laj laJufrl mi U <JJjJ<3 J^C 4 n mi 'KU 

: d ^1 />. ^ ^j^aj t ^_i_ul j 7^-LLa_u^c _ (j-u^oLdil LLlLd _ 3j_l_>» VI d ^ K 11 ^ tConcepts 
<U o^SJj (j J o^Uj Lo J£ oP 3 <«^U ^ lt^- 4 Mental image 4_uj*jJ1 3jj-t-aJ1 

(-jLjjj V Lj^v.jJ^jjJLj (J»"hIIiU <jp* . ..^uJfcLill ^j-* j j" »j 4 j i 

-JLae_a (jr ^ t *4 i^t V " Sjjtj ( _ ;r j3 4_x_t^_UjJl ^jjfcLaJj 4_j_aL_« L^Uaj 

l j j. mi « Tlj i^^^yjiSLuJIj " ^ " iVI ;(JLi!1 (J_j_j_*_u (jylc 4jj|j_LaHl1 

.iiiJj ^ui. j^iSj <jjj^M jl j'^lj Biopopulation 

Serald Holton « jiyLljjfc jJ1^> j Lo t _ T ^> L^jf jJljj^ <4 j 5jJ j n tl ^>L«Jl 

w ^ 1 j UU a JL>. ^jiiij ,(Thema Themata ol o Uj 4 j ; * j ( ^ WT) 

(j^J 4 j Jj j dJ 1 ^jlxI1 ^(jS J^t_/3 4 J ( iiL<-ljV1 ^HJ-ALjIII ^JUl JJ^ ( _ ;r JuaJt_£aJ I 

^ J ih rtTl L4J jLi oVL>JLl <>juk ,t tj '"j cr^' 5ju_\_>JI (3^1 ^ 

J^J ^^ujj 4jf -> tn . j-^Vl 
^J^)— iJI ( _ r J9 4_jJJl_>JI C >ijjjU"H i^Llj j ^JjjU"Tl Lljv ^ _l- J I ,JL?e_<a ^JJJ 
^Ji>>^M £^>jJ La-il ^4-jj^lo"<l 1 j 4^£jjl 1 1 1 T 1 Ll^-jJ^ojJIj 4_u jll^^ 4_j^JL1 4_l>. I 

.3jUJL>- ^jJ^Ldjs 1 ^j'^ jLJtL_u1 La I^oj^hj ^jjS 

^aLUI 4jILJ1 4ljl> <j5Luui>K!1 4 ^ miUH ^1 c-u^iJI o-*} 

dJL^J ^y"_i <itj.a cJUa 1 ^ I^n *^ ^'i, „■>—>. Lj tj>-4J 1 4— j ol,»JI Cj Ljji lr><1l ^-i ^^^3 



LLp^JgjuJil 



3jL>- £ys <-_kd_5e_i JL£j i^j&L*!!,! L^_«-u L-u I (j^^U LlJv ji j) J j U (JL?e_^l 1 .4-1-0 

^ Ubi rtoll 3 a j U ; 1 1 4Jt_u-oJI ^-A ij-yl ^JLll (jL LiJjJa ^jJtU^ll -j-^LuJl I Jufc 
£y<s 4_jf jJj t^j-ulj—iiJ «^j-O^ a » LAjI > " c 1 O^^f (_>«L-cu^1 IjUfc (jjJ - ^ (jr^ 

( _ T lII JUj-aJi £_>LLaJI CjI j jJ^sl^_«JI £ys t_jjJUu (_3j_i_u ^lllJl (J-aaiJI 



i?jjjL_L<u 6-^ 'Homo Sapiens m, ,\\ 

1 j 4 1 <n "U 4 — '*>^j — »J. ' Jjjl a r-JI ^jo/j 

4_j I tl» ^ya a^Jjl m -tii» (J.^ r (Jjl 3t_i ^<u i^j_^JojJLl 



1 ' ^ * 



.Historical Narrative 

l1)L)Luj_>. i U rt i n 1 , i n °\ i 4_t_j_i-ui, 1 CjIj.,j i (i jLjlII 

L_J^Li-g| (J t Ij 36 UDjl -^J jJI (J-G J >J>I l_jL_j£LJl 

• H it ♦( i * • i L ti . ,i h O J l o_ u^ > jJa 

<-* ^ „ l^ ill oVjl^ JSfLal 

cuLjL^>JI 4^^> oLp! ^ ^ 3jjl3 iZ ^ i 



4 a- gir 4_j_AL>. jjjo ^ **M ^jL_3JI 4_j "n Ll i_JL3j L-allieJ Jj^-L^J I ^ jif 

jj-a 4_<a JLoj La J[^>- (JjL->J1 j*i K.i (j I L^ t "i i ii ,4 (jjijlfl Lt, A ^j-aj , 4_ojL_o (_jjL>oj 
JjjjJo ^j-C CjLISL>JI 0 Jl£> a\ "i n a JL_«_ua_!iJ I t_j| i ^ <_lU j £-aj (Cj^LjjLj 

o^A U-^j-* 3 c^! M cjIjj^dLLjjJI Jljj oLS" t JLMI 

^ ^ £l_ai ^ jL^> j-uu /\ t 4_> 4jL^>U 4_^L* 4_lLLs I^jjJ c^L£ 

£yi \ <\ $n 1 <<i La £_a _ l_uL>. La £ "t j leJCi Cju^j 1 Jl^Ij 

j^vl ^1, \U i^l ^ « Walter Alvarez <i T? j-JLM j» £jJa I aj ir 

SJ£U 5j n ^ L-al ,Vi<l Ujul ^1 4_jjJ^U cLlii tt >jVl_» ^Ij^Vl 

. « Yucatan jUa Usjj » ^ o^O^ ' >^ 

^icj i L-ljk^Jj j .^,11 j ^fJLtJI 3lAj 2l^1jjl> (j-califcjj) Cosmology oLu^SJ! 
Lljx 3J j) j 1 1 1 ^jJ>-) 4jj_lj>JI Lj-3|jJlj>JIj ^Paleontology j-j-sbwVl 

jjjo (j' ^P tjU3, J ^-aIjJoJLj j' j-aTo Cj^JL^a \ 3» j a tt °> i 4_Mjlal! I 

4_j_rt_jj Lll I cjLjKjt.IT ^ulJL Tfc-i L;r _c-LtJ I 1 ' a Lut-i.nj Li_j| t jL^.7i ->>^U 



^ JLrv! ^^Ja c_u-i_uJl t-flLti*i^l 4_4_uLt^1 ^jl^ ijj Lse-Lgc-i^ ^oJLaJI j^jJ n" H j i "i t j 

4 Ul .(—(- u— J I j^aIjJoJI ^jJLi \ 1 jj^a 1 mj K 4.,rJ i^j-jj \ "J I t__»jL_uVl 

JL>JLl I Jufc ( _ y 2£ t i _ TJ fljj>_t^ l^uLidul 4_^Ll11I VI ^Ut d <jl (^^ic 4 j n <.nlflll 

. l^JliLoIj 3LujUJ1j 4jjIjj>J1 ISLwLuJlM 

Jl±C 

J^lj^Jt Ji.|jL2 tlu^ 3,1 n «U 2UlaAl ^ La! * ^^^jJ^-J 1 ^^iiJI " m,U 
4 K iji U iJjLo (jl-^ i ( _ r LalSo (^j.r<-uu->3 ^ ,\) C. 4 * a j-JlC ^jLjJ JlJ*Ji_xjtiJJ 

n V - 4_j_jl_iJl 4_-j L^iioJl alie^A l j > -A jJb ^ jJI _ ^ riUUl j \ < nVlj 

1 0<1iim ( k ^III 4-^j^kJL 3 i u 11 ij-SLcJ V ^Ul J^l ^Ll ^ 4lalSl^a 4loxLu 
lJlSjJLj i _ ;r jJ 1 (JjI J-J1 J J t.rJ ljJo_j i L^jjI Ju (J3 _3 j^VI (J^LaJUl Lr 5 1 a $'<a 
£»Ju4> j- j - ■ ■ ^ *>■ i^tTI p j (j^ (j-^J >..3JljJl^l ^yl^- L^JL>.1 j 1 j ." Jw | 

1 )',< g j I jJ i L4] 4_3jUJI jil ^IjJl» VI ^„i'it V 4l>. j-a l?! ^ 4_JUaJI 

«^jIjGjI cLl» SjLcI)) 4_jJU_c j_a 3ju-3_jJLI f 1 I ^ Jj U "U ,j\ Jj_ UI 

^ys 4 1 ,.„!,,, ^ Jjlt..-"JI <_JsJi_Lj ^ijjJ>-\ 3jI j t j .Posterior-Reconstruction 



Sj^liaJI cjjjuv. jru^ 1 4jj_$kj c^j) 5-jjLi!l^ i Proximal Causations LujJI 
LujlII <_jLl^Vi Ultimate Causations. Ml <_jL^VLj lSjju ((j^j Jo-oLs 

: j-Aj 5Llj>J1 ^j-Aaj (JjLLJuII j^LsLJtj jw4-i (J I J-" Jl j I v j-£- 4jL_>-^U LlLi^>jj i_iLt_i^Vl 
3juJu>. 4_u_j_>. ^«ijJ SLtitJ (_^J] ^£-iJj (jr l!l (_ T ^ ^* T 1 t_jL_i_<_uV( Lalj . ..«ScJi-l£» 

4j9jju<ij . . . 4_jiejjbJI i"iW T. . ..VI i l^Jui >JJtll Sj^juaJI *[>>-1 J-f 4 -^ ^^li 

Sexual ^> < <i i^Jl ^1 j "« H Sj^LLi j^*- 1 0^ "-^Jjl! JLl^£j t 3j -^jJ^-u 
i L yxl^}\ 5 c<-r"U di i m -^tlj diUi^jj^Jl vd>^ V^-^ lt^I Dimorphism 
jl^I jLptj^lj .Sexual Selection ^ mw-»JI l-iLscJIjVI juju jJ^I < . ■ n 

L>JI 

. 4, ia.xi.laJ 1 ^j^jlj^Jl ^ ("i (jyJ-Il 1 y. u ^ 1 (jj-^J i£_*j>J1 Ijuk 

Pluralism4riAMJt 

^J-ua-^l ( _ 7 j3 (_>^H ^-3 j • "j 1 4_i_L_u-Tt£Jl 1 ^ Tl Cjjljj^ ^ « j lUiti l-jLtcJIj^I L<i_4s 

Diversity of ^LpJI ^Llll Sj^aLLd j j ■ - ^" ^ 4jjj t" 1 1 ^>^1 4_11aI ^uLlIl 

JuLc 4jLSUu_« LlJ -jJjtJ t "11 j» jui) a i4_tjxjjj_i_Jl j Aljt\tl ^ Laj jr j life 



(j iiif ^j-flUlil jj-SJI ^ Zimmerman jLa j n ^ Uju) 4j^-rH>^l Lj-aljJL>JI 
JtjLo^ ) 1 ^ j g ^ Jjl ! >»L£ jj L*_£ Jj j ^ ' r ^l l 

ij\ jl J_i <4 j ^jJ^-i_JI CjI jU «Nj j—Al^JcJI 4_l_JLc j_L..,f. a3 4 jlUn La ^ 

^Vl (jlaj^/L <Jj-^jjO 5^jj-»Jl JlA Cxil£ LoJulC ^Lui <j^eij ^ L^J^h^C tjjSj jf 
(Jjps ^ _ 4 1 n " mi a L^Jl rt'tl Jul_> - ^-^"^ C»^ij ^ \ 6 cJj-oj 

J^s lTJJI-a J>» (j^slj^jl J^-b 'j^^ ts: ^' '^J^ 

1 jltll 4_*KJ1 ^Ij^-ail 4jL^> ^ 4J cJL^ ^ jJI j-A (mJj^VI 4_l>LI1I O- 4 (J^L^JIj 



Lr ^i\ (±JIj J^e^ <"<<i1 nl Jl3 ^tjtUH ujI VI W I jl j^ju tjS.T JlL«£j *JijJl>JU 

jJOiJI iL £j^LaUl j-J-ijil J ^ >>Vl Jj-ol Jj_jv jhAl" jrtJL^iJI jru J^^^ 
jl JuUju J-i-^l JjJ^-nJI jL£ 1 <i I j 1 l -w j 2 '» \l <v»n JJ l <i Lq_AJL>-I jL£ 

jl£ <±JIj JLla .^lus^U ^LiJI tjuua J}L>- j_« dUj Jl CjjI ^1 ^yS» 3^aj^J1 
jjr\~t t'<r\ °i\ uji jydjj ]r\ i t_j| -* t<~>\ j\J ^lj-iU L_4-<-uL->- ^ m **Jl ^aUj_xJI 

4jjJ^jj 4 Preformation u li Ml Jj< ..mITI 1_La j^-i^Jl jJ->- 4_i_U_c j j ■« A "T 

4 K mi a ij\ J^>. j^Sj^a jru i_s>UJ! /^f 4 nj n^tl j Epigenesis ^yublll j^^JI 

. JuJl>- <±JIj (^Ij) ^Lu^lj j-u|^JI M£ JljjL) CjVL>J1 <Jajus ^-3 w j" 'j jl£ 2u>.^J^jj 

Probabilism T^U*a 11 

JL& j-^ 

j I £ «Law of Higgledy Piggledy ^j^u U ^j-*JI j^jls» I j^L* U^l ^uj^IjJI 

«Laplace ^MjV» j*Ll jlc Ja^JL UjL^ jl£ ^jJI jjjuuJI tdJ j 

^jJI JU^VI ^Lkllj 

4_Ljjl4 o juali (iljjjL>. ^ tjjj i^>oU (jl Mlo Lis if-ijr^ ^ */^ ' ' Vgj < r. a 

L^J ^JL>JLl LOCUS (jjj^Jl ^jusjJLI ^ CjJLv ^jJI j jj titi jl I JlA ijiiLjO ^(mI^ 
4jV 4j j^aJI ^SUj V tLtJujv Lo jl jJfc fft,l jSJj ttfj^i ^ Jl ^jjp jl 



jl t-fl^LiLvVI I JlA i^jj Jc JLcL^jj Laj j-« L^lj L*^ da-flJJI ciUj j£. < n h, VS 
^JtJI tloj.i.f.uJl JIjJLLj iJul ^jj^ijj ijJjj-oAiJI j^a Juj-iiJ CjVL>JI ^^oju ^j^^til 



?«Ut1UI aJIc Li^oJojljJI nlc uuaj ufioS 



(jLLLa (>J_j ^IjJL^. Ja-aLfl ^yic JjVI £j>>^ ^L^kJI 4_<_ u lj.S JjG 

^yia Lajsjjswj ^jlc LaJs i^4_ujJL>JI ISLjjjjIj LlSjj^I Jl o M<j Lj_ujT LkjLiujI 
jj^j^J» ii-dJj j j„< .1 rt?J S(4_jjjju>JI ISLj^-«1j Lj-jjuI ( j-u Ll^1jJL>. Jx<d1jJI^ LjJL^I 

: t jrCtl>.ju<j ^Ic Cjusj SLLj (j! (jlo^l^l^ i^jMii II ^ «Gj^Iaj <( L.AgaSSiz JjjjL^I 

juu Lbj^j^s (^IjJl IjlA ^yr>] Salj .4_ijjJL>JI ISo^-ol ^ (Lama UMJI) jrjjal mmII 

^ djj^vj^a Cuj\S (jr^UI J-iVI jl oljj^s JUJlj>- 4L*_a Jse-jJ ^ AOA ^Lc 

Jlj-u ^^jJLc JlC 1 1 u jJs 3 JjjLiil Cj 1 o \ *n J I ^^iaJU ufll uh^I (j I £c_pt_uo . ( _y>» jjj^j->jl 

^^-at-iJl (^SJ^ t(Archaeopteryx ^y&jZ* ^^Utl 4 o r.,1) jjj jttHj < n^lj^JI 

jjjUII (joj 4^Lu a *4_t>.lj l j r A i <i"*'\jjl\ 4Js^>Luj I <LLu 3^. j oJljLc 4_jj jJLaaJ I 

Jjjlj j-u5( (^AO^) ^l^Vl J_ual ^ 4_)Li^ ^a n£jJ>^\ 4-p.LiJI ^ 4j.njn^Jl 
Jjr-mTi 1 'i a f (.u j jji j jj-LsjJI 4.1 < (,lLlh CjLdls* (j^-J jJo-^Ijj 4q-q.IL>. -^^ic 

ujLjSLII ^_*IiJ J-ju VI (^LSLII Jj ' ^ N 4jIj Jjj ^Jj ...dJJj JujJj Uu jJj_i_>JI 

. a 1 CjLiL>Jl 4 _yfl JLJ^JLI 4_i£ C f.V<^l J-fll£ jjJL) 
(Jjr ,t«tl ^j^i^i jjjL 4 >JLLll J^i i.u II u \ C (.j^-i^W f.\ al\ ^^Ja {jjIa 4__£j1 Cu oa 

4 j *°i co-jis i Speciational evolution ^ LLstj i ^.Lc ^ cjj^lj t(JT ^-ji^t y\\ 
(j-oLi. ^j^laj j-ibj CjI j j^l jj! /yj Populations 3j j t <^ ^jLIc, jij^j JLaJLwl 3ji3 

jjj MjLv OjL^ jjLiuJI djufc ^ jl^flVl JJL£. 4i^ jlj t4^j<i"l a jlallaj 4Mojt ^ 

» j^y^ 4jlL^9 ( _ 3 ^>.jJ j_jjkJ 1 jJas--LjuJI 

adA ^ j am (^VY) «Gould jJ>^»j «Eldredge ^jsjjJI» j*L^ L«L^ m< »11 4jI 
^1 Theory of Punctuated Equilibrium 4_^j^jII L^^^j ^ \ ^"<r 1 j i^j S^SLiJI 



jla 3 j < u\ ^ «Glen Roy (>!>-» L^-^lAl^! ^-jjdJI _ t jjjjLJl (>_Laj^_jJI 
tJilli^l jiJs . Parallel Roads ^jijJUl j^^-kll» L«a1 o mi!j LoLc W* ^Jlj-^- 

c-jj .f ^ ^yJL-ii ^^Jol ^-li ^ j>L>. ^UjjI cjjjl^j Andese ^jjuVI JLo. ^ °j jj^ 

J^JLjlaJI (jJ ju* (j I (."r.^r i^jl «Gj^iaj AgaSSiz J*_l^LkI ^JUS 4 U 3 CjI j) 'i i » JUl> 

(j-<j LaLq_i _ j>j_Aj^>. _ fj[£ 4jt « l~*Jj3 L^Li>.|» o j \ >, n en j u r i j 4 m jt 

jLajj! j, i " t"i ojL£ ijJI Jul 4 ^ ->.jJj j ^tt £>-!>M o!-^ 5jMcj \ A~*l\ 

4 i "i f? Lo j_j»-1jJLi dJub (j^JJ i4jjLx. 3jm5>LIo 3^Jl^c— d CjIjI a 4_lxojVI 3j»_tlu, 



Lii\j\ 1 1< U i>jL& jLlclj ,4a£. fdfcJi «oiSL>'^» c^^' «Charles Lyell JjJ 3^jL^>» 

j>-l^ "i j V 4JjU^j 3juJl£. CjVLv JL> jjl _ JlALIJLi _ ^SUII J-aa 



t^Jt 4dj^Ul ^^tfOf 

l^jj^ij ^ (Lbl^lfli) ^Ji2iJ t «Evolutionary Epistemology (E.E.) 

pCujljo-f j"J— >♦ lU J.»,,» Ti-liiI JL_£ 4jjjlajj| 4_fl^JLJkl ^.ll-i/^n a (jl 3JI J 
«4_jjjj1jJI 4jjjlajJi 4__3j_jtll)) L<u*lj_>.l (^yi^- (3^^ ^ 'L^L^-J i" „V a 

^^puiLiJl J m nt l ^ ^ j i^ni" 1 flll^ l Darwinian E.E. 

UIjJlc ojJtji 1^ ^ ml '«Cognitive E.E. 4-j r c\jl\ 2ujjU"A\ iij^dl» 



t 4jjJMi L-tj^lj3 ^uLLll 4jLo.il JjLj Jj-S-J 4iJj_»_U £jjJll jjfcj i^^l (J7 jjJl>. 
U-* (J^ L)!i i4JLiLjJL>. <J7 Jui 4 _ jr J*-jL>J| ^JLsJl £-4 Jj<jLjl1I1 ^ys ^jLSL^j iJ7 jJ1 LfcJL>*j 
_ ^L>-l j I ^L>-Lc (jl _ SLljkJLi ^g"3^Lc OjJjjI Ju3 S^LaSJI ajui p ^ ^ ^ m OjI^ 

. L^Js ^Aiicj (j-o U^ UJ- 5 

(jl ^ jfl^Jl sLutlT L^ljjl (JjJo jjju LoLcj jj<i^<ij ^jOjaU ^L*1jlJI ^jj 

3jJU*^9J t-ul ^JV VJ I-LJ ^_j"m V 4^ ni jTl LLj 3_v 

(Jennings j^tHj j-a ^-v) Protozoans 4_JjVl Ciljl^ *^tl ^Ic j-^jb 
«Von UexkuJl J£ m^j oj-^» ^ .4_J_k!l JtjJLkJl 3 "■ f^L*-^ 

4_u_ai!L) c-JSLIJ 4_uuuJL ^JL*J1 3>j^-u5 lJS^LL».! (_£Jua <LLa ^ < >■ i t jj < ^ * Ldj-eaj 

^j-u\ ui\\ JL_>Jtl ^jjO j — tr\ y V 4-jj mi jfl u' U-* lA^J c? - ^" U^ (j-*-^ 

^ djlj_tiij>JI La j 4Jlj*JJI L^£jjG ( jr lll t 4 j y < n<i fjll 

' "(j^J '"'.'^ t i V 1 j (jjVl t-^lj-ij (jLlaj ^J^*- J-* ^° £^_S>^J CjIj_juoV| t j^<i tiJjjG 

^^^Li L^jj JlB J ts)ti\ J-ct/Lilllj ^ LojJI ijr £ c-iTs_>ij _lb d j i>i t"! I 4_pJl diLulSJI ^-j-c^ 

4_t*AVl U; II ^ : L^j Joj^JLI >Um,jJI 4_"Lt,..,lU j-3l^>JL) ^1 mi -wVl 

JLxjj IjLA (jr^ t^jLuiJ^U 4.L.KI <TLi Luoj! ^c_j_3e^3 IjUbj 4 Lljx 4jLo_jJ 4_i_*^illLi 

^JLI I j_xt j ULc VI ^JIjjlJ! o'jjt Q* t-iijjij V 1 Yi\\} ki^JLc» ^jjo ^-i^l LlIjj>. 

(jjSUl t ^a— <-t> J JlJ^ ^ jJI _^S> a i L1xjj1^_>. 3jJl3 ^ LLs_j ^jjlSJIj LjLj_>J 4»j_uixJIj 

5j-je«a <^^tt j cjLjj3_>JI LujJI ^j^jL^j iMesokosmos da^jjVl 

. [^Ulll ^j^I 3 Milky Way Galaxy a^LiJ! 

3jLa 4 3 ">JI CuuijT \ $ jll ^)_uL>iJ (j? jJI 3jLuaJJll ^jLj (j^^Lj^-tijl Lij-^Juj 

j^jG Sljj L^La jJSLl cjIjjJI jj-u^i a i)^"" L^jlj 1 1 i ,i.u \^>- IIj-jJj L*^ 3jljoL>. 

LlU!i j^J-C tJT ic LlojI ( "?e-(.uij m^JlJI t j j i.M.rt"(tl I JJt 4_L3|juuaxj Jjj^-oj ^ ^/lSj^jlLI 



Ll7oJqjuJI 



(j-U Loj CjIjjJI La ^cJLiC LlJ mi^ S^^v I qj) i d J Zfrllj (jj^ljjjAJl LiJ 0J-3J 

^w^jLl^JsJI (jji 1 o it\j \ r j ^j^ijJlj jJ < n n .T I /yC L>±3^ (jjl c 

k Kant c-JL^» 4 n < J'g jjj ^pL Li& S^ih-kJI Ll^ljjJ JjLlLa ^ c.nn! ^1 4-jjjSlJI 

(jl ( K-Vl £Lo _ ^ <; Jlj>. ^yiiC _ 1 n't t j i cj _£5^jiJLI Ljj j*C n" ^jjLjJI 

— 1^1 ->Jl 0 JL_$_j — 1 ^1 ' 4j jJ (jj£u . 4jjVj ^ tx^t . f.jJ.1 (jj t J: m ^,4 <^..<a 

4-^^— t-tl ^ 4j; W\ Konrad Lorenz >jj>! -al^-j 3— ^ M ^ ^L- £. 

^ ' "'J «O* iLiC)) 4 rtij.ii L_^_) i^jl-U t _ =r J— ! t Ati pjLJb (Jm\—lm\ ^ IiT. 4jjj. LaTcJ I 

4-Lip JLjJjil Cjj^JI LjuLcJj 4lAji! 4 j rLajJI t^j 

j-t-C cjLitjj^U 4-j uvjJj-^jjj^a t. . j^l^J (_^t_f? L^jl » J^^J i 4^ Ll-cuU 
4jj/Lu I 4 j i uj «^j-ujjjJ)) ^Mii (j! ^ JJ^JJ >« t^'iojl^jJ 4_^j^Lo (JlallJ JLjv VI 
^jTl^j * hJjjIs Oj9 jj L^_jJ1 4_>-L>Jl (3^-3 cA^-^^ JJ jij j* (j I 4_2Lj_Ii_3fcj 

J-43JLL) VI ^ V ^1 _ \$ c\ OJjj JL3 PrOtistS IjL^. 4_ij1jl_JI t2.Lu.S-JI 

i— a j i^**iT!j 1 ^"n o L^jLuaj ^L-u^VI (jjo 1 ^ *^ 4j _ j»u£^lI1 ^j_5JI 

ujLsc-jljVI (j^ 0 4J_uj (jj—JL j— J-^l j_j_CJ tjl -vVl ^jLdJj l-Ajiljl (. < i (iLlll 

t. J -f * 

(jl ^1 Jj^aj nill CjLjjI JuJI jj^tt j T i _ r loJI ^joLjjjJ! JjL£, t^t jjUtl 

^J_j£l IjlSLaj ..4Jukl^JI 4Jjj|j_t-^ \£j mi jtl ^J-iLI ^ 1 j ^Tl ^al_jj_jJl 4Jua (jj£j 

i4 n ( d^Lail ^jio U, Ijj ... A" 4 j m ">JI ^alj^-JI 4 1 j i lo, I Ju Jl_>J I ^^jv jJjjjJ 1 Atl 

. l^it.a Ij-Mj 4jj^jTtJLJ t^Jjjl^» CjJ9jJ 



ryi 4_&La ^ jJI ^^LuA,\ (j^t- tiJI JuT Li£,Lo \ o 'm tf^uC ^jLhJI Jj-aaII 

.f 

Cj1_iLo_5lIL >_ i. i -Vli 1 4_i_c La J 4_i_b l. 

.cjIjL^II o'jjt <J£ jL>ol ^ic 5j jLa ts\A L&^j jL^I ^yaJI 

.4j£.UjJI 3LL1JII ^y» ^1 

j j j^iJl JLuiVl ^ t£iJj^_u£j t 4^j^>JI lIsUjI ^Ut flj Reflexes 4^ , „KjuVI 
o'jjt c^i\S lj[ La ^o-Lu trigidly programmed 4jI t : W ju* 4_JLc (-. > ^ L« 

JU-cl (jJJ JnkJI LiJ^Luu JL^a ^ i^tJI o' cr^ 1 ^(^Cr^ 

jIjludIj jJaIsJI 4_ji 



' '* * I^jLuu^I Jj-ae-«j L^jI Cid» t5^5k j 11 4j j^rtlMI jjfc uZj ! j L^JL 1 dJL& pljl <_ 7 lc 

Simple <Uji <<■ < 11 4— l.^U :JI cjLl^jI i Tl ^ ii^LLJI aju&a 

~ojy^> g-1 jtV>l 4 \ (ja$ .Ethologists oL^M^S/l ^1 <\\c 4jo mm VjS Imprinting 

,4ijL^j t_jjL>u \$ n x it La ^1 ' a1 tWA 4jLLq J ^j-* 4 j .lm [j\ 1 4_ala_J,! J AUtL 
4_tlc LjjJj Lo p ^ <d Ajj. U <>> 4 | Cj-jL^ Lojjj idj^gj ^J^L-tl 3j_l_>- j ^ ™ 

(j-a ^Ij t 4ji_JojJI dJL^J 4 i ^ t, 1 ^LajJI i n ^1 ll-ui (_ 3j-*J ^/ Lul JpJI 

♦ SjujuJI Sj^IjJIj 4_ljj_111 Sj^ljJI : Lj_A £^c.j1j L^J J/i o" tl ^SLUJ 

^Jjfl-JeJ (j7 jJ1 4. n ujjJi 4Jj^ i n H (jJJ j tjy ic JjLj i3jVjJI Juu jiuj V" 1 1 IjJb 

.^jj>-I (^IoLL* ^1 ^jjjiJI (^^«aie-jJI ^LaJ ^j^a 4-AJlltJl ^ijj>.^/| i_ijLLi>j L^j 

^j^JLl jji <^attl jL^>JI ^L2jjI JJUJ i^Lo-^-j JCj>IuJj i^>V"TI 4-a^lBj 4_jjtLaj 

C<^lj ^jjJI CjLjJjcTJI ^Ic. l-JjLLM ^1 lLi^ (j-^ ^JjJ L<U« i^LojiJ 4_«L«J1 4_tlJ| 
ujI tt 'i M 4_!j_LLa_« ^SJj CjIjJl^ c-jI t aSiS\ {jr l\ L-uauI Jj J_J1 (jl i.ujVI 

4j|_3 t JL»j>.^?L)j (^Lj_4 ^ U .^tl c-jjj 1 ^ . I U" j ^lJ| CjIjJuiJL^) ^LajJI CjLlj_ljj_>o 
(jr Jt_t_ils jIjLLcl ^^jJb Lo-ij ^Ljjjj 1 ^ j .tlj i" ( .(.m j t 4-lC.IjJI 4jjjisa.ll I 4_^jl11 ^jl ^ jJl_u 



4jLj <>JiLc ^«JjtJI *_3JLA lJljusjj 
J^-aJLa *^JLjl!I 1 jufc ^ frLj ^i jJLv jjt 4JJI (j! jl n" r VI ^1 ^JiL^ Jj^oVI 

J' 

4_JLj_JLj>J I » ^ <a 1 dj i—4 o ^ \c, (jjj- < ^ > ^cJ L<^1 ♦ 11— £1 1 1 j j "1 ^ 

CjVjL=tja j»La1 Cj J , <i 1 s> JL3 4 'f j t o 4_jj_laj ^jl ■ ^ j j Lx_i]j 1 1« 4 n 1 In 1, t 

CjV^La-^ t ^ 1_(J t ^ ^X " t 4_U ,(.(ljlH « £j-C_<IjJj I » djLjjJaj Cj,;L>. 

j jt^l 4j? 1 (j " -sr t^j jLj>.Lj ^ylll (4 1 t ir\\\ 4_t^L_?tJj) J^LjJll J^. 

. \ "\VV 4il£.f U-ji «Laudan (jbjV» Jl^ Io^La *L^JLo lO-^' 



Ll?oJq-uJI 



(j L) (JjjLlLii iU^LtoAll daLaj {jjft jlitJ V 4-uiJuuII Ci I j, j mi a"t\\ 4jiil JLuajo (jf ^Ir 
jj* ijj-jiaiJ Sj_^a 4_Axtf3 (jij^Jl UJ^LLal J-Jlcv ^^Ifi. JlcLh _L3 iUII (—sUtlu^l 

1 $ jlr 3 lUj udJj juj— ^ ,:JLj _ cjLjUL-aMJ! 0 v« 4J_l ^JjjI dJLi^ 

£j jj| Lua-i t4_L_u j^jijO 4jLi jii^V J-UJU j J J) (j^a i"ndt JL3 _ «<LpJ1 j^flLvVl )) 
jIj-^Vl ^Lalu liUj iSlIsLJ^ i4_LjLs> «LvjJU CjjjIsj jl Cjjusj^jI Laj l^J 5^_usLjla 
1 jUj tSlgj'» i" f<J j\ t ts> 4_jl_Cj cU^.L^i'fc.VI Cj1j_Ju_>J1 Cjlj_<jju_cu_a ( j r i3 4^x11x11 

Jsl 4*1^1 JoJaAj 4 f mi 4jLa jl ^mflv jLLo 4jlr (ji^ L*c j^l LajJlC c>j_L> i X\ 
^[c <:j_tiaJI ^UUj Jjia-ill 4jj_i^>JI ^LlaoSJLI q[£ JlaJj . Laj j„ui a* (jr 33 #-L*ixJI 
j , r <t d,*) tjjJ t j j0 ^ «g *J Cm a} (j^J ijLiJVl <s j-A ^daJti 4_l>.jJ^.j i n.trTl l-<jI^_>JI 
I 1" ^ ) > 4\_jj_uojlJ1 3Lj^>JI JL?c_>3 .t j fit "ill 4_iJL CjLjI<uu (jJjLLo 1 A I j 

L&jj_cJ i^wjJLI 5j2JIj i4JL>. 3jj-«m cj1jU»)1 (^ru Jjo15jiJI jjb LuL^l 

»1 <% 1»TI 4 — jJj (J-jus^j La (j Lj ^Jj-^ 4_>*j jj i^claJI ujljL>uL) ^"i < n I 

! <pg. Lt^l jJa 4 ,<i < n^LaJl jnt i ^jl . <H%_uo (jr 3 L^jpj^o j Ji £ j-x-jcia-jLJ V 



(J—Jo-oj dJUjj i4 *j jUlt 1 ) ^ ^ <^ ^3 * t ^ " M (jJj-ka 

^ frLJbiil 4 1 gi-OlI Jl j -wVl 4— SJLjso La 

{ JT lc L)j-Aj*_U_o 4ll«_uVl tfjufc (JitA f.[2j ^J^-Jj i^SfcjJl 



U^aJajuJI 

H4 & M • 



cjLcuj t a-l^ p^^j q'\ £j,\-\~t t (ij jl^ l_Jl_>. milII 4. j,»UT1 (JLi_c^L! ^jLillj 

JLj J- 'r "i II j t fH^lU ^^^jLl^JI ^oUj^jJIj 4*;LtJ».V1 ^l—UJ 4j^-i_>J I Lj_3|jJl_>J1^ 

(JjiLfl 4 ^ jn-v j_5tJ JjJjiaJI LiJ ^ cr ^aj pL-JuIj L^J^U*. 
(jjlc "> ^ ^ Cllo, j T 4_^»jI mi "(U SjJajLll dJ-Jbj j ^ ^- ^ <i \c ^ Ju_nj 

, JjJ 1 11 a (Jjj-b ^yJuaJu (j t ijJLlj^J 4 I* i.o VI 0 Ju4> (JlLo 4jL>.] ^Jl (JjjlojJI 

«Legend» SjjU ...VI <>1 0 , ,,| ^ jj| 4jLu «Kitcher j jt <^>l LajLlc t ^ W V 

m^JujLIu Lilj 1 4 rtjrt^JI i^ruj 1 iiu 4^LuJtl Cj^ i^Vi^.1 Cj1jL>oI ^jjs 4_l^LjuJ,I 

jJaj Ljjjvj ^ iU y i m <_sljJic.VI I j_4> (JjT ^H-flJ ^j-a (*A>^ Ct^ 1 L>^!-^ 



, 4_j (—SljJklVi IjU.^d (_y J ^' 1 JlAj t «j. mi'i^» (jLu LsLu 4 <h,rae-i-ci <,<a 

(jJI Lu J-*-^j ^1 ttl Ijla ^ya jj)Ul /yi (jrt -sj Lcj v ^ r n j «Lyell JjJmj «Werner 

^iljeJlll <j-<i ^j-tfli »,11 Q^_SJ| CjLj m.i ijI {Jf ^ 4_jJI LLLudj Lc ^1 LlJjUs'V j^uxC 

LT k. ^>jl i "<r,l ^TL--fc.ro Lo LuLal jLSJ iEvolutionary Synthesis ^jjU"II 

* ^-j-i-u V ^JLkJI (jLj (jjl < m t l -il VI 

tj-uol lm I ^j-o 4?_L_*_> «ii— >■ « ^^—jj )t ^1 «(jjuij) <y jlU H> j r, Ju-a 4_j_jjSL1I 

1 1 r L3 -U*il j "iti ^ ta.U jjU"i II lLL^L) i 4.j < \U,H j a\\ 

4_uLl>J1 ^^JjlJI ( h l"i-V >q jJjLojO j»JLS3 Lb^H^" ' 4JlLo? J5j— i_o t jSL*jJ t 1 (j^ 1 ^ 
/^j^-in* II ^j^JaJl CjLu-jjuj t 4jJl^_Jw Lc lLLI J ^^lo a t4jjj U"JI LcwjJ^ajJI 4jusliuj 



a 4J ^^-J ^cJ <_£JlJI 4\_Juj-j>JI Lj-^-jJ^ j i tl JL^a tjy J3 4 U ^ "( a Cj|jL>»jl (j-* 

(jl L* OjS t^^-Jw I JLJLJ 3 JU>- 1 fl 4_LJVjJ ^ _L-J t Ljl rtll (J^LjLjl <j I '"^jj 

, j^jlJL>iJI ju^jjJu {jr s L>-L>o cj.il.ijl jls ^juIIlUI cjLj^iaJJI 

•JLjLjjJoj <LoLal 4j * * Ll>I S (jr *ltJl i S" tl > , U j >>.U > 4_j_Lt_i (^jJI La 
\ <j j 3 (JjuaJa I j j-Al jJ^-Il j-j-i.u,d.1 (jr^ J-^' J JLjJLdJil! 4_AjL2i L^jLojI < <> jj^a jj^l 
(jr ic^ i^cJjtii £jJ>-£ ^tx« a ^JLl J) j t*i m I JUfc^ t<L9_lLu3 CjLl^j {jj* LlJ 4_^_lTlj 

tjL-^ 4.liv.^i >a (Jj_>. o^4»>k-* O"*-? o^ 3 - 3 ^-^' o' -^ir? (d-t-II ^jjLj tjl— >■ 

. 1 o^l**- o (J_>iJ 4_j^3 4jJLj ^LlZj Jjjj 

fjjjtt L^jl t j V Ijuk (jSLIj iCjt jJLi C-JajJl \juS> (jr 3 4_i.j t. <a 3j_ALLi j j < m iri ^^ic 
^^Ju (j' S' ' "^-^' Cj- 6 ^-*Jj . 4_UoLi Ct^fc-j^ual La jLcj— uuj i J j < " 1 T .t <i ^oJ 

^yj Sjjjlj^ Li^L_v si ,Vi {j£l «Schwann >j\ j .V» 4jj IVi : Jl^a cjVU>JI ^-^-V 

Blending 4 j n jt^Jlll 4_jIjjJ1 ^ 1 4 j . lf .n "<U CjI ^_uaJI cjj ' ^3 S ^ U \* ~ 0 \ jJJI 

J_Jj 3jul M.tl duL^ (j f jljlj cjljjlVf Tl djla o^Ji *Inheritance 

4jwj £ _ r 3 CjJljqju3 JLil dljj-^ll La Jjt>a ^IlJI cliL^Jalllj 

.4^LJll 4_bVl j Jukl^JiJI ^a 4^I^La 0 Vl cJIjLaj 4 3jjJuJl 

er^ L*ejJ f 4 -^ '^L>J^i ^Lshj Jj-j-^ ^ 0-^ J^H-^ 

jyiljlJLl jjjUlj Pangenesis m.TI od?^' er^ 4 -^ l >^» ^» «oiJ^» f 6" t<liV ^* 

1 ^ ^ i ycA}\ ((Divergence < .t mi" 11 SjlcUJ LLlL) Sympatric Speciation 

o' (jr^ 1 ^J— LJjuJ La_i 4 j m >J I 4j| jjJl ^lc ^JjL LjJUoj^ . i, a ^^Lx_lTi_ljuI 

Lul Ji 4_ua-LtJI 4jjJajJI j .j j t" jij^ O^ ^ **''""" ' ^ (Jj-^ ^^Jl ^j-stTtj (jy^-Jj 
Cj jLrv La L^Jua j-^Jj CjVL^. l> A*j ^j^SLaJI Cjjj Jl2 jl t^,, \ n*i II ^L_lJj 
(CjI_Llj>J1) Cjtijjil t Lu 4_LJ ^ CjLluj^I jUkll J^a ^A"\^ ^A*\* tjru I o j'* 

4_*L£ ^-j ^3 1^4—SjLljj 4j^J^jJ ^ ^ j k») «Nuclein (j^ ^ J j ' n 5jL« c< ^,<i 



4jjj U" T I CjLJjjJI jruJjUJLI CjLj^Jkj <j_c JL_oj (jf (j-SUj 4 m< a "t ^ m'Hj 

<j^a (jJSUj c^-j-lij «Typological Saltational Evolutionary Theory 3 J^JJ! 

ojd'-* 4^>k" (Ih* '«Devries ^j-aj^Mj «Bateson ^jj f n ^Lj» (j* J£ LgJM_>. 
c^jL£ jjjJI Gradual Populationary Evolution gjJt."U (J>jL*1_«J1 jjU'II 

(J£ J i ii i ^jl L^j t f Lt.ii 4*a {j\ t_c>-I^JI (Jj t La JLu-duJ 4_JjLa_a Jijl 4j^I^u 

i3jUJu>- 4il<_u! (^.ijj — '>rh^ 3 ' Ij^-*- 4-0 - cr*^- «J' J-*-" (J^ O' 4 flj rt-*tLfl 
j£A j 4_L)LlJl JLcl^JtlJ 1 a j U V t^.j t.uJC) ^LiseJ ^(jy-ti S^LjlII (jyj^ a n CTijpci 

^1 i^TLj L#l£ Jj_oj V ^Ifljj f. 1 cl* 1 1 ^Lo-IaI <J t mjJ j^jjJl 4 U.m 

1 0-^Jj aJlSj ^1 j-Aj^ jjl /ya 

(J 3 3^aJL V.Jl mil ({^L_j_£j_lujjJ)) 4_)L) j ^J-J (]>^- tfj j-T i»j_uu ^1 

^Jji |J^j_>- I 4.1 m L< n (jyic- 1 (jniiil 1 J Ijc-Tl! I A J »J (4j(jjJI tlj^JtJ 

LojjJ j 1 4 i n ) ( jjoJL>JI jj^a ^-i*T ^3-1 j- J 1 ^" Jj-ia-Sf (jyAi: jl 4 t n ft \ m >tJI 

. j jj 1 ^^ilaj^a 4 K„ui <i,U _L> J_>- L-uL-u I ^1 i^j La L^La I j t n.LV".,Lti j 

>■ "J I Jlj JloIj jLUI pfl ^. A J jjj^jua^tJ ^jCL>.LjlI1 ^yit ij 

{yi ^.jJI ^jj^-^H cjVL>JLI \ t? (_ mU (jij-SLaJI JjuoIjJlII Qj) I q ^ 13 

j-^y l^i "1 ^jj^_3 La I j. j"« ^ j 1 4 j <s U 1 1 ^-Jbl jJaJ I j j 1 n <i " (Jjus I jJLl I I JLA 4_t tjjb 1 



^_j_ujj_IL) iCjLj-liilJl jm_ullj UL_l>- 1 ^Hj V ^aI*-!! jIj^Ij i4jjLSIil 

{ya Ju Jl_*JI lLs! irlLmV LLLLlLc jJSfc-TiJ C-cj—^-i t4_jjjL dJI CjIj^ 3 Jl_C Li 

.SJuJl^JI j 1^3 V 1 

^.IjJL ^a-LtJI ^j-Ci «L^j^cl La ^ <i 1 t„tl j^aJI ^JJ (j-- 0 ^ IjJuuaj La 

^ lr 4 .^e-mlj ^ /.oLtJLl ^_L*Jl (jf-u-i < 1 1 ^ U>* <a <" i j S i J.aJ^ ; r _U La «LuajLa^t 

. J_aKU1 <j^a 4_Ld^c-Lo 4_>.jj 
4_SjjJo (Jjjo 4 Jij ui < U ^JLfllll L#_j3 ^c-L*Jl Jj-^tJ 4 Ufl CjVL>. dJLufc (jl 

oVUJl aju* ^jf a£p (<tbclj ^jSLIj tGenotype ^ n>JI iU<wtl ^ ^LjjlII 
^Jl Li^ju l ^LJ1 fjju}\ ^ i<U<r,rt\\ JljLo dlli 

. djLtitjo Sjuvl j 4_3L>J iiuaill 4 jljl^!! 2L_Jjjdl oJLA ^jJJ 

(1 j > j-Ij "«j»" N) <_lL>J1 ^1^. ^3 <.-(T>; J^l «Robert Hooke tiJjjfc o^jjj» ^Jl> 
Cell 4 ilv 4 J< '"-U « <s j ^ ^ ^IV ^Lc dUi Micrographia jl^uu 

iLL^ 4_i^>Ul 4-1^ ,., «. >Jlj 4jUI ^Jl^j 3j^>JLl Lisl^J V ^1 

oJj^ii_J))j «Malpighi c ya- j Aonj «Grew ^ [jjj^LJI jruj^_aJ,l 

SjIpCJI j 4jlULI ^1 *_>>if 4 nj^jJI ^jLuLUI i^ljj r,\U udJj t «Loewenhoek 

u; 

«Abbe ^jy-il» ^-lua (jL^ L^ufelj - ~qj & W cjL^u jljJI 4x.LLuo (^ru_a_>J ^jl^j 

4 n p-^-j ^ jJI Jabali j_j_j5JL1I t_^LJuTifs I t j miT ^j-uLlll ^jj-SJI oLjJj^ mi f 

JL>JLl 1 jla ^ jUi ^jlZJ jtj^J ^ 1 j j ( «> . Oil Immersion 0J3JL j^iJI 



L^jlJ L_rv- 1 ^"h, m ^,-3 CjLjLmSJI ^ 1 Jlj*-~ < « I j t^gxa» AH C u ->o ^ 1 .<_u/*- V 1 3 i Lio j 

. (Organelles oLp^jJI j ^jMj>" j T i 3 SljJJIj jl Jl^JI) 4_JbtD 4 A i" -vll 
tjlj_<i»9 « Schleiden &a «Brown ojIjj» J"i « <>C_^L_lJI j£-<£ 

4_ul_u di Li^^j j j^- 4 4_UL^^j 4_jLiJI j^j -Jyj-^ ^ Ini ml ^ ((Schwann 
J 4_iLL"*. 

. 4_ij>>jJj"-l< <J I CjLJjjJI f^^J J L;r lc CjJLC-LljjJ iC>jju£ 4_^j J ^1 
«(jl^-uli))^ ftjji t J,! 1" 1» m£JIj (j^Ic. CjIJj 4_JL>J! 4_<_jIjJ ^jLj ^-1 iln 't V I (jl jjric 

L>L>JI ^ 1 nj^-vg M-ua^i_jo >LoLxi Llai-a j m.'i jus p A i 4 _ ^ A - 1 ) «Meyen 

if \ <a n'iVl (Jj>k O*- Lj^LstU m£JJljl!1 JuljJlJl S^blib 4.j J^a- ,n ,4_ljLjl1!1 

4 a! <i r (jr a Cji I j jl_l-4>^j^£LI I ^LLu (j^l o 1 „■> 1 ^» 1 1 ) ^..j>>->J1 cjL> ■ h^LjJI 

. Lj^^J^jjJI TtJjLj l_3j_JuJI 4_^wjJ ULSLa 4_^ f, u I (Jlo^V 
CjIjLjvjI CjJu^-lL 3^ "1 ATI cLUj (j I j! iOj is\ C J—ljv j ^ (((j^jLan I ^Ir 

<( OjLh *™ j J^JJ >) ^^ ' f<a 0^-*-*"^* 4* <>h Jlj tjylc. 4_JL>J I ^ci^. jLa^ja <jr 3 4_i jLa 

jLc! oli jJj iSt jJJI ^ i. mi u 3jojl>J1 LM->J1 4_i3 ^>i£.l li-5t-j «j, ijl mi» 
mJjlII J-j1 miTI ^ W 1 1 cj-^' '«Cytoblast L>L_iJ'l ^l» I ^ 'i j o < .n 



jx. jjJlAjju jL^ ^ o j-iuljj I Ju4> -j I VI t « j-u La )) <Lst_t^ C>-pl (^-oIaJI 

. 4lUU^ jl£al j-o 4_tL>JI Sljj 

Lc Jl^I tCjLoJJI c 1 V 4_l>> ^Ju_t_o j^a «j J jl aljj>-l La j- 4 ^ 

CxjL£ jlj ( L^L_>. j_« (J-alSLIL) jj^ J u CjLu jl j_« « j-uLo» 4_jjj Ja-ojj j I (3j-ui 

UI 

L^LkJI c_3}L>. 1 <j m; J 5Ut_L^lj IjJljv 4_pLuii1 L^LitU jl 4_i_j_2_>JI 

jSLcJ « jljjli jjj^jj» jSJ^ i^^JsjJI 4jlILj 4 j mi f I VI L^juj (JjuaAj V j^ZLl l <Lul jj^ll 
^jjl Jjlo^Ij jl j-« - J^J-^kJI *1j-»-Vl jx JUJuJl jp^r^ juuj _ )AX\ ^ 
i4_jjLjLlJI L^L>J1 i j r C. L&L^Li» diil" ^1 jlj (CjLIjj ttU 4 t Mt)TL) \ g < «a 1 4-^e-j."iJI 
3l_JuJ <Lj^laj ajIjJaL « jjL_iJLo» <jJ| t n ^jJI 4 mi A_i l U>JI ^3 a 4j I y -Lf. 

3jujl_>JI ijjlll 0' ^L^>1 Jal^ <u&J ^juiJI LjMJJI ^jj 3jjj^*JI LM_>Jl 

.Intercellular Material 4jj1V j^j 3jU j^ jl j£«j 

SjLo j_c SJlj JL_>Jl m^jjJI S 1 ■■ Ju_) j-£- « j I J-tJjJ j i j i mi» ^LjjJiaj j i 4_3_j_o_>J1^ 

. JLsu ^jK mi "1 4j j i^i c -ilj->a L^"^** j' — - L^V i' ' "^) ^di^*" 

Spontaneous Generation ^IjJI jjSL" II 4jj^j I t^jf Jj i4j_>.Vl »1 <i \c 

jryLv ^ 7-j ,n'i jjs 4_Jjw J£ j I ^-l^j! M^jJI «Remak l*JUjj» j^s ^ AOY 

J I j jM^juaJL Llj ^ ^jua j^o J-^^ < ^3-5 J^o j lini clUj f^J"^ 4jMjj t^llj J-»^^ 

Jlj I t j ^ » 4 m ii II (jr^j .«jlj-duj j -L-ji-JL » <1j>.jJLI jL_jJLa_jJI 4_c^_>. 

s' 

W s' 

L^L>JI J^» *j j <j Mitl ^ j j t j LiLusj «liILwj )> uL>.I*im miI «Virchow y t^j j ia » 

4jjJoJj Lj^_9 Ludjl_JL>a 1 i^ajl (( j. l"jJj._l5» j^-^J jl c-jj.^-l-i-u-cj (J-ujJ^ i<(l_j^L>. {jA 

3 L-m> s ^LjjJoj (_3^>J La c IjJ ^ j r> j *>J I (JjoIj^jlII JljJl>o ui.ll j^o (j-u-Jj 
«lIILcjj» j\ \"i V I l ^ia i llifl j! ^^jj-aJLl jL^ jlj t j-j-oJu j_a L!yUJI 
(jr d ^ JlJljJ I tiU J ^Jl L_dL-tJaj * ^* t i j^JL>. ^ A ^j^re^dl! 4 1 mi LLq BjL« 



3jLjJL_>JI <Ljj tn iTI <j I ^4-11 .4j^_^_>JLI cl>l j ) n'tij CjLj'v.i iiJ^SLjU 4_cLuLtf» 
(J£ L-^JL^Ld (jJZ. «C< ( m f JL.9 4. j » ^ 1 jJ 1 CjL-SI mi "i *CVI <jl ^_juoIjJI 

,20LUJI jlSiVlj oljUttl 

ijl <LLiJbfcj cJ^>2*j LiU jJ («Hofmeister j" > -j ^ * a» <JL>JI ^ lr 

ciLuo jj-fl «Fleming ^ Lofo» *\ ^ ."<j ^cJj — >-l (jjj^IiJ iSjSj — ^ A3— 

^jj 1 ^^-Li J-Jj ^ « Kolliker jiLJ^» 4_ojj9 La 4j1jl-J1 c^jLSj t 4 K ^,11 
(j 0.1 «kJI» <jf jji^ J-Jj ^ «Gegenbour j^j i,*^^» 4_*ju9 Loj ^_1>. 4 < >t i U 

L_»Lua^V1 4 j U r 1 (j! ^,1 c iLuajI 4_iliw (^jilt jjlj J ^Q 

t j> j i6> c_3^-j>- ( *_uo^_« 4j|jLjJl (JT £ JJo Ju9 ^t-u->- ^-J^-J^ J-^-* (j-* LAj-l^ La J 
Lg-aljj9 i4_uaj^_t3 4 xl <i C VI j-A Lo Ld-jj jAJL ^-UTuiu-l I j> \ (jr Sa c_jLuai-VL^ 
t ,i \) 4_j I t 4_uia_LJI 4_J_>JLi ( j_<i-jj>iJ1 jj-u-^j^Lj /j-C ^jLLSI J i t<i'iVl J^J 
aj i " .t j 1 ^jL_£ ^ I^JI 1 Jut> <jr -u3jL_* <s ^jl (j lc . aJLdJ <.J j 3jl (ij 

UU t><t j^ JI ^ Lal « < . r 1 1 a » j i i^i a (3>l^-a -i>^J ^LoJI^VI) Preformation 

"itl 4_i j> Ja^ 1 $\->r a Jjt-lJ «Blumenbach ^L_u_ajL)) ^ Uju 

J< mi'iH u «.(.uj^ 5) j <T> a 4±^" /ys Ijl-u ^jj^JiJI (jL jLSuLcV!) Epigenesis 



jo j ->J1 <j}\j "t ini (Jr jfc J j t > n 1 1 ojaV ^^Jl Ml 5j>< nll ^ 
llUj ^it JJj> Jjlj ^\ ,^y\ IjUmI Vu->H ^Ij^JL» ui! jJL^I ^JJj 

t _ r jJl 0^-?* <j**'fl Sr ) J^— ?° c3r?J^° O - *- J> r jj-^LilJ I ^jjJaJI Cil j-lj *L(_>i ^jL^ 

<^ict cr-^ ^ j? 6 T ° i r t «-"J U ^jJ! << Koelreuter ^-IjjJj-^)) Lblj->.I 
(j o j'*- U (jl Sj^Ja l}.3~}-^ o^3 («liiiL^ ^jLIj 4JLs*V o I j-'< < o ^^Ja (jj^-i-T 

iCleavage ^ 1 <i "i tt ^-Lc 4 i^jj J\ j ac_« ^a! Ijjj 

(JIo jlJs (^j^-Lll ^.H « h nt " ^ a) « Miesher j mi j a» jjt t-jj » " <.«U 

^1 tLiLp-l U^jjI^j ^LsJjIj Jj t 4 <>i ul i ^ ^.^j^JI £>Jj ^ jU r 

4 J<i f ^j-l^^j ^ ■ » 3j i > AV*1 ^Lc ^ «Oskar Hertwig jlSLiu/f» 
t j^L>Jl ^j^j cju^ 4j*oUJ1 Zygote 4^t3>UI ^1 , ..^*>1 ^ Lijlu U j c-jL-^o-VI 

U-SLualj ((^_4dlj^jb)> CjIjLaI mi a «H. Fol . jS\ jj.i i o Cj^Llu cflJj JljUJ 

.^V! t£jJ! ^tiJI ^J! J-u3j Lo 

'"y d^ 1 ^— 4 0 Lg-^> -l n j < (^_iL_t-^_^-VI 5 c, * 1 4_i i.u-(]L (J^Vl ^yJ-c^ L^_lLaL>. 

, Mitosis of Nucleus M jTq 

(^yii i i t<~t ->J,I ^f^- ^joi-jjH j-^>- «Loeb t«-<jji)) ^>SL*j Laju^j t(y>Jiz*l\ jjj^j 

CjL)L_j_i J^IjI i(3j£Li a jl^a^ e» - ^ ^Ij^' L>d5^ 4o£. ^_Iu l^ 1 - 1 ^') ^ '" 

L_^Uj (J-AJlJI jL^ 4_j| ^^k. JjJ ((^LLuaJI j,t II ^jISJJI» 



iZjj i tL tj-tl» 't „lu.II ^ £c_j_-L£iI ^ ^ _ll (jj^JaJl Cj Lj 'h t i ,„<.u J^oJ_5tjj 

( tfjt^j (j-<J 4_i-saj^_Jlj ^a-t->JI ^l^J £ Laju I 4JL2i5eJ La-a (jiJiJ (jjJLc <Ll>.^JjILll<i1 1 

>Us> JL-la I^JJJL^ 4. j nj^j 4 »11 dJLfc 4j£ La! ^(^jJOjVl MSU 4_lLlj>JI jl^ll» 

(^^l>ji < ,i 7i ,tVi (^sL>. £j-> i^j^ 3 (4^IjlIuVi .Lu-d^n ) 4_j_«^jj^>j i 

4_JI J-ua-jJ (^JlII ..a" *CV I yS> IjlAj , .((^IjJL^VL Julj Lj_j_3 uLusa ti^-II) 

«Beneden qJ-lm (jLa»j «Weismann jLaJj^» ^c-A <jrj j >jJ>-"l-> <mTI /j_o 45 ^jj 

.«Boveri 

<^lJJU>-1 ^yl!! 4jlj1 jJ! 4-L^jJ j"j mi T I CjI JJfcLuiil f-^J-u ^ Ulin 

£_ua>jlj (LAjLiaj j|j 1 <i t j Ij_jL£ (_^_l!1 ^_}-&LaJll 1 U-v LuiLi_ul La_£ * t-iil JLjT 

4 An,* 1 1 tillj Sjij^jl^s La ;*L£ju Jg. m"j jL^^jJ! «Roux jij» ^A tiJJjJ JLLo 
^Jj 4-La 1 m i \ SljJJI j t-» " V IllUL S ( _ ;r ijJLflJ I ^1 i n n iVI < jr a_<_aj ^jJI 3jL-3-JtJJ 
ii 7i iVI ^jX. ^jO-^oLill £^-uj^J_lII (j\lA^\ (^JU>-| 1 ^^*- fl ^ ' "J cJuLuaJ 

I ^ M 0 frl t n I 11 

4 < 11 ft<\ jJb 4_Jj Ja^sjj La (( j j w ^JL^jfcl l^JUtll jj-uu-u t L ^>-V Cj^j _ 4_ajOj-2j>J1 

Jj— >Jl 4jLufcl 4_LCJj > 4_3e_t tt.,.,<^3 4_jjJaiJ L_ul_i_ul ^\ ^\ i.ii.ajVI ^Ij jj-a 

(J^-Ij-jo 4 j i>yj j 11 L^L>Jl (ji^- Cj1juaLlu.1I ^vAju _ A^a'a _ 4_UdjLjlj 

^LcJljl L0L4J 4jt j >■ Cl! JlAUu a «(jJLj n» 4_l1I Jo^jj La ^jl La^ i L^-U^j 
La ^-"^J 3^ aJ J^J^? 0 4 iAvi^iU 4j^jJL1I 3jUI ( j„c.j„- , fc.l I 4jj(jJLll 3^UI 

U ijr >- jJj "( J < n (jaiL-oL^ Cjl JlALluII 0 jufc 4-L-^^L^ ^j-^ ^5X.jJI ( _ y l£. j ^ "\ * * ^Lc JUU 

.^Ll^^/I j~iC (jJ^jVI lIi! n ts> lIjjI^j ^J)Lj (j^a djj JlLoh 4_J1 ^Ja^^j 
^ jL.ua ^1 < n Mi^'t V S^ZLaJl tillj ajJjlII 4 A , ..M a 4 u*s La 4_Jt_iLLa ^jl 

44 1 

L-uLi_ul ^JLu£lj V i_jLjJoj JjkO t La ( JSLs o 1 1" j*JL_3j ^j-* I <j J ^ 3^-^- 1 U, 



Ojj^j t _ r fl jLflU^ jj^ia-uj «lLILgjj» cIj^sej ( _ 7 Js £Jua-iiaJI <j-u>-) lL)I JukLiaJJ 

jl^I a «Gol d Schmidt cm o mi jJj_^ » ^ jft Ijuc La-jJs 4_uljjJ1 SjUI 
icL-i^cjJu L^L>Jl a! i <i rtM ^.Lul L_^->-jL>. a SljjJI J_>- 1 j> cjjl^o 

4 jJL>J1 *J r ^ 2»-Lj jj-a ju o^UI ^JUl cr i^i C« L - r _L.n Cjl j^ r>uV1 



Jl 

^Luu_>-Vl £>Jufc Ji JUZ. ^ I djLuljUI t j_a 4 gi"cTtyQ ^- 1 I Lj*M_>- ^^a^tS Cxjj1 LaJJU 

£jj 4_ju_uJJL) cujIj _ di Lo ^j_u L L^-ia c^-l ^ <-o t __ r _Ll ^ _ 4 j t u <^JI 

iJjj-AJI jl 3 t^a_ttl rnltl ^j^Ti 1 1 1, a ^yi^- ^^jV-" 4.*<j «J I jJu-a_a < M" V I i <i ^ <a 

S^JbLiaJI o Jufc 't cTi 1 4 t\ K ^cjLuaj Ij ^jj^SIj <_ <• <otl ^V^ ^jl^ 4jI JlJI ^r^i 



LT J3 5Jlj1 a 11 ^Jl-C (jr oj L±Uj ^j-fl ^_C.jJLj 4j£LJ^ t O Laj_^ j^_£J 1 3 J U. 4_9js 

. JL>-V 4.3 J 

oL>JV1 ^41 oLp^VI L^l VI t LoUi a_iJUU* cL*L£ oU^JI duj^ 

cJi_t!uSLII ij^c-> 3jl_j_>. <■— il m r ^1 _a — se_j ljjLj a *^jJL>,J! ^1 — <_u SjVI 

^1 t ii n >l £. JL> J f r Lfr-lj »"( t dj (_^J-1I 1 1 ^ t <\ fi ) 4_xL>J I Cj La ^ i i\ ^-ajj^ £yz 

I JUb iSlj-LJ! SjLa ^ «v*' Ji->o LoJLic LfcjLLS (jL^ (j? Juu {^3^- 

U 2S\ iContinuity Theory 3l 0 , „U 4-I^Jij ^1 «^j-Ja^j» <-aLtn*i<Vl 

SljjJI (jj)^ ' a s-LljI ^^Js 1 (j" j inTi'i „1 n n") V Cj La ^ / ^a^j^A I jjU ^ ' ^ ^" 

*5 JlA (."m -v JloJj t^(JLtJ>.VI ^uj^J 4_jjJ_JI Lj^L_>JI (jr fl ^ ^ It>." 4 j V i."iTI 

Jnference JVjCLl^VI js>^ 4_d^x ^ 4_xa^ica_Ll, I a „LA (j I j-jjC 

^jj jjL^ Jjb j j-uo ^jLz. (jL£ 4jL ^1 T. ^Vl 4 « BJl-J La L^_»_loI j 

^ 4^LU1 ^! jl\ q\ S^y^J^o 4^L jl 5" r VI ^1 ^J^JU La ^jLu. 

«^.jUuj^a» 4-u»jLju3^ « ^j-l^jj » ^jlI Su^SLa 4_lo1>. ^ LlLlL VI ^1 

J>SJI 4^.1^ Vj ^fyi ^j-.lL^JI L-sMJLi.VI I ^1 U^j cjjf 

i VI . L^-Jt^i 1 j <i U La 4_<^j?e_(_uJ Cj I Jufe Ltfu-<i ^^j-Lc 4 j i.t ,a t i * * jj$ 



£j) r Ml (j, M j Ju5 (jjjJl J J mi "f II ^j-a £jj ^L) ^ tn^rj ^iJ I <i g "i ->»l (j P* 

<J7 _A dl^JLH ' » 4_Ls-j_>a ^jja tlj La ^jlu^a Jlj^J 1 4-jjlj,„»**< t,dol (Jj^>- <— iVjL>JLl 
(cj^J ^ d-L^.Lu **<.tl JLj J o j « ^ j j,- '°\ » ^/u c_3^L_>JI CJ Lilit— a 

(JJ|J ! I Oj-jSJI g- V ^-t*"n ^ULJJj jL>ul (Jjl (ji-S^ JLjSj i^jl < f Jl 4_JjUL-« 

(jf t j J<i ^-C.^>-3 1 (^ic j 4 I^jj «LoiitlJ 4ji_j_9 jj I CjU^SLcL! 4 t^ij nl .i m o 4^uulj.i 
(j f VI / f -*ljjU"tl jLjJl^JI jJtJ 4j|,1 j T t 4 V><i 't (jrJfe OjL^ 5jufcl m,U 

^j^jj-^ (jr^i 3j—j_3e_^a 4Ja_i_u I j d-u L£ <_j I Jl-A I 01 1 L_£ 

^Jl 4jL^xI1 (jr 3 ^ J^J CjljLSj t Jl-^LjJ 1 LgIj 4jJLajtJlJj Lol L&j j <^i.,< 

t A-uJaLij-LI Liilj^lnill (j-tj ^1j_^iJlj i4lloL>JI ujL^l^ill daj) 7\ t nj t^^UJi ^jl2H]I 

.UU 



?*it j^i ju* ^ f»iftif ^ 

4J>U. 

« 4-j-cJLlJ I Cj Ij^iJ I » 4jjJoj _ \ -. \ 4-^ (j i— Ijj. 1 £j L-jLaj i 4 L>- 4_jjJaJ 

4_5j-ai - Y -l^jLjlII ^1 JjL^ «Th.S.Kuhn (jj^^U»^)) J 



UpgJ^uJI 

"JJ ^ ' * ^ * - The Structure of Scientific Revolutions «4-.l_q.UJ I oljjJJI 

4_j_^JLc Sj^j ^ ^LljI (j-fl^ .(^jLjJI ^aIa-II JoL-Ju-U! ( j^ 0 4JLj^Jo 1 4 m > 

BjJii) 4-JL_i_u La w ^ j ^ j jg j La ^Lcjm-u i LaLaJ Jo JL^. JluLZJLj ur I_i_rt_i 

jL^i t 4__illit_4 ^—ajjJo j^j ^ ^j-c JJL V Lu «Paradigm c_ubjJH» * 1U 

4_i>.V 4 » jU ^ -£j i »j j! ^-JJ ((^j^)) Lcj Lo_a i jLSJJl JLj-I 4_iJ1 4_u 1 jJwLj I Ju2> 

' "*1 i j -i * **' Tl^ ^cj_JaJlj JlJLj__*_U ^j- 4 4_aj__*Jua» ' ^ . ^ 1 1 l.i j i j 4jI 

~ ^3 ^ * 1 1 Ijufc _a t o Ju JL-V 4jj. t\ t Jj^_*_ja ^ ■ ^| t ^ j <"< ^ I : « 4_j^_ajJ I 

<j1 £_j3j_j_U j-j-C. /ya <jL_9 t4JLjj-L_J (_tjlj_>. J JuLll Ij-L-jj IjjliC L*jj ^JLjjIj 

I jl Lo i"i t i3jjLrt_« cj^/L_- j-Lklll (jjj 1 £~ Qi\'< a 3j_jLa j ^ *" 

. LJ Lij ^ Jlj , ,.11 Ijufc ^LoLv 4_l>.jJ^_uJ1 Ijl .^Stl ^ 



o j*\ \ a Li__L$_i Ijj I ^ cj LjJJ 1 ' ^ j ' 1 ^Lc ^-jj 13 ^—lTu jj^a 

j >~ r ^1 j '"■> r ^j-ojl miTI Oj^-^' er^ Herbalists ^rul m< ttl j ^ ^) 
^j_>q 1 j j j j, j t " H ^jLi? (t__jjL_>Jl cJi_u_t-a_iJI ^Lc julj «Linnaeus ^j_jJLjJ» 

JSU 3 j j o 1, 1 L_tl ^ tr\]\ 4 jr a ^Ijj'-'I JJLC ^.Lc pLij ^ I ^1 4_C.j-q_3c_o 
j LLHJ 1 ' " J ' J-l l m ^c_j_u 1 4 j ^ ^ ^jI_La_i (j 1 ^ c?^* 1 ^""^ ^ '^^ * f ^ ^ ^ J— < 

(-JljjjCJJ 4_S_}^L3 Ji>a-^ 4_ji jut_s L^jja c . m (^JlII t «Downward Classification 
^ ^ - ..j a Ijl^ 4-uc cJiilitj jo ^_La 4_l_3t_a Jawi ^LULij Jdentification 



TpiaJI p ,Ja 



^lyjVl» ^-cbj .«Upward classification c\ ~A\ « i <^ ~< 1 1 » 

aAdanson jj^uijl^l» ^ plA^) «Magnol Jj—uLa» ^>Lj^ 'lA^ m. «H 0 n «i 
Lvl c * rt-j. I ^^^j^ L^JI 4 .Ci t u\ LiLc j-ia£L a * t ^ j \ LiUli a t ^ W*\T^ 

"c y 

JJt_%3 J r 1 ua—ill t '"^ "t i cr^-^ itiLU—rcJ ^oJ I JJt (j£Jj ' ' ^ J ' ' ^ " ^ fAc 

ij/ «-j^Jal ijfji dijju>.j jua Lt- t L<^_>- (j^SJi <j1 L j — » ,7l < - l l a (j^ijis * L^JLu 

I Ml^> *ifl 4 OJ^-Ll» 4 2t U3 J ■ -U G ^J-C J ~t ^\ J* ^" «(jjjljl-i» ^JJr ^ *** tj-^ij 

^ JjLjJLjJl^ J I "i i njjt-a ("mh m<1 ( > ^ C * uUfl ^Lc 4_jLa J_JLja 

j rtlj /***^CIedistics .-m ♦ m. "11 4__uLl!l^ ^**Vhenetics 



j^jj IjljJu>. ^ J_a3 L^aSJj a f <^*iti ^yjS I JLj Jl>- Lrr ,^ < 4 ^^V! 4_«_ujJl11 

olli ojl^ L^jI jLnj (j! (jSLJU ^j-<i-^ 4_oLjJ| 4_l^jJlJ,I Ls!j t4jj^jJL) 1 ^ n i 

4_JL^ La L^LaJuoA (jr^i Sj^AjJLI ^Uui ^j^o JU judi dJJ JU ^jj o r j^jI 

4^ujjdl ejJt t L3 i^ ll^tf ">o jJLla i \ \o * ^Lc ^ «Hennig 

Lo g */ a JoLlILvl c-j-Lv LlJl>- L^JLjO 4_^jL^ i " A ^jJ^ t^^^/l <i_txljjJLl 

* 

. l^jij ilnl cjVLtc^j L^ljufcU L^L^-Lcj 

.Microtaxonomy ,3j3Jl!I ■ ed l^-u^u Macrotaxonomy ^ ^ALi (*) 



Up^J^uJI 



^yJs -ijj i-^ 4 Lv. 1 j <^ 3juJL^>iJt Ci Lj^Jo-J 1 a J .A «1 » * 

(J^ a ^ > * O"* 3 <Jj' 0^ ^ 'O^J^ Cr^" ^^J- 3 ^^ SLcujj JjlSJI <Llo_3 (Jj^* (J^jJLSJlI 

- jj - 1 

Jjl ij\ ^IjJlj .(jJLH^'i «Herder <(^LaL«i^1j»j «Diderot 

«Geoffroy l^JL^j? J >» JL.'i.^t 4 j-yL u! uW s j j »*> «<JJjL^aV» 
p j ,u « . Vj 4_t .a ^.Lj jLajI ^^Lc IjJjSLi ^cJ «Chambers jj i.al 

«jj^)) ."'l t-s ^ ^ .j r. edJj) «-«J 1 1 »-Lq->- 4_l^JjlJI CjIj^jJI pJb} 4jL> 

< jLL>o JjL^j ^ (J^ <-^-I i(^_^Llll Ji^rtll jJ^-jl) jJi^Vl ^^Jfc ^u-g.-^ 

T I 2>j£j£ cl> < L^jl (J JjVl * p'* -^J 4_jj)^j 4jjJoj (jr-Aj t *Ji]j>Ji_(!a^a 



? jalai I (o±£jlj 



*Lplj^ UJJJJ^**' ^ "j L)L-^ (jJ'J-ll ' p J ^ **' * JLai. jjUl" T I ^jj^j 

t _ y H_3t_j ^jj-A LfJ^JLui U (J-uaVi O-Jc-j-ua I L« <jLc^_<_u I JkSLftj 

^3 4 1 ~i T 1 1 1 L)l 1 r> n\\ 1 JLju>. C i g-i^s-m ll JL_3_3 ' ^ - 1 -l-*-' L « j- < ^ ^ 

<*Lc» 3j-^-fl OJ-> ub- ( Uo ^) t 1 ^ 1 J-^ JJH^ lP-^ (WH) 

^3-^ L-Lo ^1 1 &>j ■} i ^-\3 O^J*^\ J ^ ^ f"- 3, 9 ^ — '**' **< ^1 1 3 'j j i4jjj_ltll 

aJL-A (J-£j ^3 Ji JL_^o jj—^lj^a ^jy-^ t !__»_>■ ^/ 1 — > I (j>> m t _p»lj-_ajlj t 4_ljL^>» 1 
I ^_jjLjj <jl ^jSL^J 4_ujjljJI 4 j-cl-»J 1 3jj_il! ^«CjLuoljfcjj))) d 

^LlJLjij _ 4_iJlliJl 4_jjjjI jJl SjjjlIJ 4 j njn t^JI 4_j| JLlJI J^Cyi O-^i 
^c_jjl3j c-jLie-TuVI 4 j j IA \ ^j^Lcl ^-JjLj L4— l3 l, a "t\\ ^\^C^\ 4..,* ,1 , x!o 

Blending 4 j «i Jj-UI ^Ijjjl 3^SLa ^i^j : Jl^o ^jjil j-jLL> cis I j «4 j o lr 

I S^SLa * j " ...1 j ( ^ AM _ J jua) lnheritance 

(_al .n *<i j (t_jLi£UI Ijuk lJlJJ^jj «Jordan o^jj-^^j «Pulton j^^j)*) 



Lgv« ulLJj ^-i r $ iCjljjjJLI CjUlj_>J1 ^Lu 4J_J ^^^Jb ^jJl 4_jjjiJl 

jjiajJI ^ i Ti LojJbj *« t jJuiiju))j «(j I )) Lg_*-u3j 4_jL>JI In t : 1 ^"ll a I 

f. u» 

<i" 4_jj5j 3 j >^J>.< ..'Tl oljjWitl Molecular Biology 

<jLfl ciJJ ll jjj a il. tljj miiUj Cj Lt-uaitulJ 1 j 3_iLU ^ J? _£ a^-Ltf^ 4_^clc Cj 1 JLstILca>i 
CjI nrt'tlj JjJbtUI 4.9 J> Cr.yw /^a JL>JLl 1 JLds ^ LsJloj tfjl nf 1 ^-<U^ ^LULj 



(^jLj . Lj_>. jJj-jljJI (JL?t>i i U"iU (JjL^ j-j-c. 4j I I jjL>.j 4_J,L»JI c-iLj^I^ \\\ 

«Lljsejj jLtJl Cj 1^ -Lt**i 1 1 4_l ( u \ i u j_A Loj| 1 'j; L* ^JSLb * « -i L*J t ^jIaJIo jjl. 4 * u} 

4_L9j_oj ^yiitJlJl ^1 4_*_3Jb (<J I JUb J^SL! o i I Jl^j 4 niat «^jjfc^» 

_ 4_jjL*_o 4-cjJlSJ1 4jijjLa-Lll cLoj <jr A <Ljt_£uJlj i^jJuLll ^ 4_jj^ail 4_>-ljVI 
(j_Li 1 LojJLc ; !M 1 ^ . . . JuLcj jlB SjJLoI^ L*_a ^liLu 4_jujf j I 4j^Lj ^L<i_1j>. L 



(«Orthogenesis j^tVifl 4_iIIjl1c.1>)jI «^^^£111 'U-^ 4_xl 7>l < „I »3 «Lamarckism 
^ VI L^1jjv>Li^> c_cAl oli tfjuk juLsj ^«Jj . « Saltationism 4jjjU">I1 cjI^aMUj 

.«Evolutionery Synthesis ^lLLuo CjIj^L» 

^ii ^.ja! £)\\ IjjI t ti„.t iib< 3_i l aJl ijr 3 CjI— aL mi " ^Vlj t3 JU J. -w fuufel g a 

L> i^«d] 4_l1_JI l^I MrXl jl 5_a LiUj (jr l£. JLHIj <4_*jLHI oLjJkill 

Cuiijo.! ju5 L^j! ^^bl^JI t jlo* JLlo Tactonic Theory ^JaiJI j 

^P^jVI U mi Cj^JLcI j^yjJI CjIj A-t "U j^^J I <Iaj1j_>Jl ^j! tlUj u \ c UJuJjj j 

^jjt 3111 m.i a 3jLa£ LJ1 j" mi! JLt-aij| Jj^a) Australonesia (<4_j_l jU _ujjljVI 

V\ 'i \ \ j y. C C T< f) I JL^ 3j^>.LjII 4_lj>- ^J^_lj>JI L—ij^.'a- J I (jj jjj t Lj_<_a_uj Jul 
jj jtA (j L mi 1 1 IjiA jj^Li-^l c Lii^- 4_jJ| ,J_u3 La jAtuJu 4_j_j ^HSjjJI 

. ^LoJI 7c_jjLlJ! (JjjfcLsc^a (JT ic f.jjLiaJl £.l_SJV l^n-v^La (JiSj Lo^a 1 4-1^ I T I 

■ U j mim ^ -l^ Paredigm jujl^ < , & jua >-^VI ^iVl j! ^^Li 

^ t^ljVl ^ic ^ \ ,.Li,jtj Ijl .i W aUj J1<u Ju^j tLr >c_UJI i±< T I >• 
4j j >iiLj «(jjjjl^)) o^-^l JL - J S ) ) ^Al* ^Lt {y* Ujlj Phylogeny 5 j ii lll 

L j i mi j jjVI 3 ii j » i 'r» CojL^ t>UL_A u <l\iT jL?e_« d o <j U CjLal mi "i'CVI 



^1 mi tf'iL) 3jljju>JI L>L>JI 3L-ju L_al m. "W1 ^ J \ jla 4_jIju ^ aLj>£> 
4_olj^J1 3 j LU ^LL» 4-LJ (j! m,"<1 udJj-Sj il^j1>j <ya J>=*-^ V 4 A^. 

i^CJJkl ill J—J J-Ju (J-U-^f J— «VI (jl— £ I ji ^ t _ :T jiJ I *J ( rtl" TfcJ £-LOjJ1 (j^ CT^" 

— s s ~ 

4_^^_>- ') 4jLj lt JL>- cJljudjj <jl (j^LcJ Lc 4j1jjJI (j £ JuJ_>J| ^1 Juli c-tAjULl 

H' 

(Jj - j t mi j l Ju& JjJj '(3^ er^ - O^J ^ f*^ 1 (< ^Hi^ fl ^° ^^-^i * . . <<4_jjjj 

CjLlj-jJiJI 3 j U j ( iij tjr ml j i nli^ j^L-u-lVl JLsJLl ^ i^j t/\jA 11 jj j <i.H! JlLo j 

M^jJI La :Jjl mi "11 ^1 Ljj_cJu HfjJbjS)) 4j^Iaj 4_jcj_c:j J-^J 
4_lc I jitaJl 2Lxjj i _ r S 4 j <i jJ^-j-dJ I j 4_j_3- jj, ^ ^JjlII {j<u l^^Li^VI (jl SI ^ t i 
uL.ljj-j-a >U^ tj^i q\ ^jSUII (_^Ml^V1 1 Ju5> t 4_ujSJ1 Jrul ^^Jl j j j U" t 

c UI ^ 

y' 

4_jj-lajJ _ a V i- V "i .al ^d) J (j^-J j\ ifuliVI ^-cul jJl ^j—usVI j j ^ **J 1 

m$1 Jre_^a J^tj V 4_jL Mjjl D «platonic eidos ^„ij^io^LaVl j *j_j>J1» 

.Normal Science m^jUJI ^cJLaJL» «(jAj^» LkU^t Lo t 4JL^ 

V» J" ^ l>^! J* 

^j_jjjj1 jJl J<>> rtj (jl c—ij. «.n.-gj (j^f ^ ^ ijL ^J ^OiSiJ^* 'l tj-* "J->-1j 



j» 

D.Evolutionary j^ijjijl JJ*! ^jj-Lalll 4 'sj »11 t «» ^uJ 3jL_c 4 j lr 

jjt i IjlA (j La ( * ) <( jLbi^j^» 4_3tx^^l U LiAsj iEpistemology 

4 <r < ul'fl 4_L*_>. a u-ufcjJLl Ijuk jj)U*^ «(Jji)) ?L>- ^3 i4_l_jjLjJI ^^J tajua ^ 

- ^ ^ 

«^U» j-Jii'i ^ ^(On Liberty : j,jJjJLl 4_jj^J1 ^ 4jLl£ ^ 4-aLc. 
LjI t>i nlt 4 imJ ,1L ^x*(Lv <^ll I juk (j i *Lj_a JlSJj Lo «^LajJLlj» «juu <jH°j 

^uuj ) ^AA ^Jlc ijj&J . t-jLeJjVI^ jjjuJI : Lg-Aj 4_j^uaJi]1 CjLuISLII j^iaj 1 o^jtj 
4jj_3 (J Lu*. VI j^z (jy^- jL£j3^/1 *:LS_j (jl» 43^2-1 (__ubjJll Ijuk ^JLla « j^_< n .uap» 
4_£jjlx LAJj^-uaJ 4j oltfl (J^LjJ,! jjj^j LjI liS rttl ^t_luj^j (jy^- SjjlJij 

3j.J ( fi.U <jj3 J LLC-1 (J^SJI Ijuk 4j»-U3 cjLgI ^jiLo-l I t>aj ...«£L3VI (jJx. ^jii'^I Titi 

'T 

4_jjjtaTiJ| oLjjJolIJI ^_u^j 4jLj_^ J j" "■ A L ^ ^Jli ^ jJI i4_ui4J ^jjijIjlJ 4_j_4JjlII 
j n*i uil (jl ^Jl 1 g I j ^ t _ ;r ll1 JLiJ 5JU Jl"v 4jjJoj ^-xlr>j 1 o l£j i^jj>-VI jJj 3jU>-I^JI 
t_jLitljV1 j dJ j"l„Mtll Ja-sVl Jo-i^J ^1 4lol^U 4Jlj > laj ^k. UU 4j 

i— >La- **i iVI 4_)^Iaj ^ja _ 4_)j_9 CjLs^LJ*. ^jjs I ^ n ji La ^q - (^r^l 4_jj^ laj T I 

^3 4_ujij I jJ I 4jjJojJI (jrA-fA Lfc-uojv. L^jL^-lh \L C^jjI 4.< n^Lua ^3 jjUH 
^ - 

1^3 1 j Jl_>- CLiLjjJoJJI 0jJt J£ tjryj ^lj i^itl 4 T=.j"*i C-oLS^j i^jLuo !>L L^_=wL>o 
Ijub « . .«^-Luo^U » l j ll» 1.1 t a L^jLSjl jj-* lt-^' 0£SL?^ 4j^ ItliT L^ljL-ua-o 

CjLjj la-t Tl tlr^? cl>^^ ^"'^LjA - w ^ j ^ ^wTI ^jj Ir>"ll j— _i_ t. ".J I Z)-^ ^j>— t-Ti_^ c_.o I3— >■ 

5_a Ujjj m>,TI (>jLuJI ^ JL>JI U-^ 4-ajl juJj l> u-lI 4 n I" ->JH 
^ c^Mi^VI I 

L*j djl^Jal (J-*-*» ^4,j o ihVl 4JLL3 lLsLSj ( _ T a j ■ ^ ^ ' j 4_jjjij1jJI 4jj liaill 4J*L>. 



CjI <t t<*\ 1 I (J-iajj tjLi^fcjVlj i(j^j*^HJIj oL>oVl 3_lLclj ^ A U 1 1 i^JiLo LuJ I 

* 1 4 i.a (J5s ( _ ;r Lc. 4jo UJI 4_jj^i]i <La-us - jl jU 'l 
La i-'Ji-<-uJ ^jl lii^ (j,cLdU La-^aj 

t _ U' 

i4_j_>J I j j r ^jj^_iJI ^ lr _ a _Lo L»_l£ j ■ ^" ^ > <jj£Li_u CjIjJI^ J>^>-j_9 * d ^ ^ \i " 1 1 

. « L*Jl ^JjlII » oljJLLl 1 '.'«Tt t— xi (iLlII (j^a^ 

(JLae^a (jr 3 j-ulTJI^ '.(j^ L^ 1 ^ 4_j^jJL*J1 CjIj^jJI ^jjj«a_) ^Jj_uJl CjLj^ !n ( Tl 

t—jLjt-jLil ^j^l ^-^«-r»- a "j i4_illL>JLl <— iLjj l^fJl \ < ■■ a! i" Q ^ ' ^* "'J Lj^v ^J^_j_J I 

CjLjj), ln < Tl (Jj3c_jJ i 4_lj*.^J^j_jJ I I il i>>^TI c_ il t j" r «I L>-L>o \-A>}Il£\ 



Jj^t-^J Jj m t.'.Li-u 4 j p lr 4-jj. t I I _ Ju_o (jii _ ^ plU >ij 

AJ! 3 j^UI iJI (^JiJj 1 J ^ j^lUl o- 4 ^ U^i 1 1 (j 'i M r } 

1 # jlf <jli> OjJl>JI ^qJ_*JI (jyja 4_j_ou_u^J1 LjLl£3lSJI ^ * ^ t 4_?e_rv.lj 4_jjJiiij 
L_*£j t4_^jL>-j ^o-IaI! n -*J I (Jj^lj (^IjLljj C-c^alj 4_>ojl 3,_-a ^^^-^ c- JJl "u 

J' -» - 

3 jl^j V 4_jL) t>uatILj^o i )^ > Y ^Lc «Wagener jJ^La» I ^ ilr 1 (j f jlU 

t "j lUi ^JjJLLjj i 4_jj i T 1 JljJp I ^ ^ • '■ M ^ ^1 ^ 1 1 ^jJaju tiliLj m,?(— l.u.11 

1 g lir I <j! J-L<a <j>-3 s^La) Ji ^_i-k>5_^ ^Ijj^U (^^JljlII cJlc L-uaJLl I 4_j^ tV^ 

c^aV cr ^JI 3jujl^>JI ^ISL^Vl ^ JjJI jjl^c llJLla dJJji ^ 0 M<Utl 

u lr ^Lft^wVl 4_jJJ r 1 "^j ^ jJ 1 c<^jJI JjJ^ j i nl Jj! 
JLjl^jj 1 4 4 . ^t" r. , ,.l ^J| 3jLc j j. 2" ( _ y j-II 4JjV1 CjLjj ln iti 

j^iauJl 3^3 tjlJL" r 1 ^Jl JjVl Jjj^oJLj L-9>i "r ^Vl Ijufcj f 1 ^ r IjJl 

t c ^yi^-j->J' 1 (J_3t_<_uJ1 L;r 3 cjIjj?t Ml 3jA^ £-a Lua j) ia-^. i saltations cjIj^ls 

^j^3 4 3 J_ ->- l (1 Jj^) <^~> T ^^jj^ i " - ' ^> J- ^ * I 4 JUt—L) ^1 I 1^1« f"l" CLujl-^ ^yJV^ ^—L-^vI 1 



Ll?oJqjuJI 

m* ^ m* • 



^j-ifcLkJI «U^jLlH u t j j UH t-jLjejjVI I JLjugj JL_>.^M ^JLC: jjfc J Lili j 

(■ U) T, 

J l-JL^'f, < nVL^ 1 4 d ,1 "t LjLlluL 4-Xj4^u^JL1 LgJ^L>.J J-JLJ 1 a ^JJ Jl^jLO^Jj 

J? 

4_all_kil cjLL^V! o j "t ^ (^1 pluralism » " H jj*> 't'-. 1 '"^b 

j! chromosomal Reorganization cjUj^j^ajjiLIl ^^i" 3_sLcl£ <Li>. jjy; j , » 
jls ^jJI Isolation Mechanisms JJh^I oLJT ^ <_i}LL>.VL£ 4_uljj J-«l>c- 

— ■ p. e. S ^ t 

J * 

m f. 

Lr i^ v \Sexual Dimorphism mlHJI ^ n M.tl ^ ^1 i "<tl cjjjl^ 

C- £ 

(^ut>jK-L-c ^j^o j-*^') iy^r jLjjA y^- > ^ tiJ-<-u^-> (Jj^ 3 <-dJj (jji^- J Lili j t L^j^ 

T T 

.genus iJSJ ^rtjn^'tl (j^IaJI ^^ill 



(, i i i u 



Vfuljdl p \ n 'i j K Jtt 



UI 

^ ^LJI (j t jl_S»I 4 .„t— <aJL<JI J£l m.IL 4_^La « Dubois-Reymond Ju>*jj 

2--l^j>«J (J». jLtjl (jr^- j-iL^ ^ItJI ^jU Lj-jjjLj^>. IjJLj ^>->-T ^1 (jT 

i* 

3 .K Al I J^J ^oj>Ul MJ 1 ^ 1 ^J-^\ CjLS^ ^LaijV yJUI ^JJI 4j>3_^ 

4_)^ * ^liJa <it| ^yi^i 4 j i^ *" i .i 4 ^ j*\ n "i H 4 j 1 <a.r (_|_|J_>o ^Jjt-sej 1 1 

I Ju2> ^jioaj , t j A T. 1 1 ^3 4_) j t l^iSUj 1 4_j i ^>,"£>l 4_l^^LJw | C.<-<-u-J ciJ LlA> 



i t. _ f 

Jlj m, U 4+^JL» La) .^cJjJI ^j-^a ^ <Jl^£1J iLLa _ IjlJLI ^ JsV! 

La 1 3 ( <o 4_L^L%_tj _ 4j 4JlLljJU 4 J£LJuJtl ^ U • ^ 3 /t ^ I" ^- 1 ^aVLd «S I jUt» CjJLjJI 
^jjflj t j-L-U i 1 £*tC <_)! ^— >■ V _ CjLLjj^fcJJ d j . ..I » ..SM ^ajL_i^a^>JLj <J»ua_jj 

^j-o 4,..~ut j .'i U) 4 i , ti jU'i * ^IiLjvjII Jl^tsl l_3>L"<J>J tjL£ 1iU» 1 fl" l*i a\ 

CuL£ IliU^ SlJLij j r LkljJ J I jJ V I t_sMjL_>J ^ 1 , t i „ (^j) lio jj a 

^1 *jjJa)l JjjaS tfjjLHl Sj j -v 3-11 ^yjt rhodopsins t^u^jjjj^l oLijj^v 

^SJ I lSLulSLj-a 3 4_uj^_>JI Ll>- j. j i,H (jr B 4iljJ_>Jl Cjljl_>oVl 1 u f*V <a L*JJ 

L»l I iU» t^Jj-S JLo »1 «iU tl jj^j ^»1 J-*-^ 4 '< Mltl (JT i£- iSj^*^ ^ 1 N "VI fJUk 

^cJjtJI JjLLu ^jL>- ^\ i~<t <\ \ J) 1 1 "n L^l^J j i^^-tl ^j^tj Lg^a 1 1 V ^1 Loj 

t J' 

_ Vannevar Bush «^^j ^a-uLa» J^a jlj- tJ i£-j ...<.l^IH Y o * * J I 

L^J JjJl>- V 4^ i>. ^Ltil (j| Li>-)) 4j^ (jr 3 jjud w ^ Lrflj tjr^ 



■ * ■■ i 



4_^ulj^ Jl -y <v ^1 U g J^J ^ ^yaj * Biota 

i ( \—L>»jJ j" ' " I ) 4...-H. < M 1 V 1 i ( i J "W J-ItJ_J_uJ I ) 



Lp^J^uJI 

J-La LJuJ Ci t«L<3 J_o]l Jjjj^.Vl j. '^r. jCLgj _ Lb(j Le*£ _ <?jj Jjv VI t j mut 

^CLfljj.Jtjo LJIj Lo ^IjllojJljo L^la dijusi «^jl Jua» <J£L<I/ Cr^ 1 f*^- cr^' 0^ J"**^' 
4j_lLJI 4_oijjJLl LaLa 1(J ti ■ Vi Tl ^JjLlJl 3 j .Utl 4_L^jjJll L-ufc ^yJI 

^ LfcjLfcjjl 3jjj ("i *\\ jJaj *da_juLjj dj-SuL^j « Hippocrates JoI^_£j1» 1 g <■ 'g 
cj^I C7 ill «Galen ^jJLJLv» Jl o r L l^^- US 1 f^-^' fJL*JI 

4JI <• r I diiju j ^ 'i! Lc_£ .«Aristotles ^Ixuujl» ^ju ^^k. LajLajijI Sjji c. tlj 
4_^jjJll o'j-& t «History of Animals cjUIj j ,.>J 1 ^jjLj» :4j1 "< < ^ 4liU-a 

, . „j\\ j^jusulII (Ji^jjla ^* j jUTl *^_jjl_lilj (j*u (J-t^a_flJI j-<z1l.<-u I jJaJj 

. (4_j_i_LaJ I ^j^a-jl -«kJI CjI j c-il.j n c, VI i _ r Li I j <«*->< a <jL£ _ j jtMl x_jjLlII 

(jjJLll 4jI jj ^yja) «Cesalpion j'm j Tlj j m» ^ cjLjJI ^k. SjLa ^1 ^ ^ j ^ —tl 

» i j U I IjjL£^ mi C i ^yi[Jj]\ 4jL_^j «^jujj-jjLjJ)) ^t-rw ^ j ili C (jju.}l_<_uJI 

cjLuJI ^Jk. J i i?" . i.l oiijJI («John Ray (jjL>.» jjk ju^j »1 r<" < dL 

^-Jji ujlTiJI (jy-^JJ . . . « Lj_>- jJj-t>J I )) (j^J^I CjLdjla ^clc ^aiajlj tCuLj^ A-*>Ji 

1 ^ t\y (jr lJI 4_oLlj^VI Sj^jJI CjjL^ Jl^Jj . ^jl j_j_>JIj CjLjJJI ^1 jjI t _ r 3 jj-uaJlll 

<— 03wLll Sljj OjI^ (tf^jujjj fU» ju-^M^ t j-° oLjLuJI ^»joL>. ^jLaj^ _llj_S>Vl Ojdn^l m 1,1 

^ r ^ Lj^^J^-o-JI ^ ^ j-iSVl 4^L>J1 J<m.j L^^^ Jj-^' i(^ujLJI 



t IB ^ » ^ 

^JurwLoj i— ^Ltia-cVI <— ajLLbjj (l>-^ iS^i Cr^) L? * "d ^ ^ ^c_jjLlJI 

(Goethe 4jj^. ju (^i^) 4_l^jj^UI L^jJj_ajjIlj (Bichat & Mgendie 

dJubj ...^4 Lj ^ ^Lj_L<oj-Li^ 4 j * j j UT ! 4 a m I rt tl^g 

4Jc_lJj frLuuj^ 4^L>JI <r., \ \n _ d ^sJLc ^ JjJuJIj ^LtlJi 

d.<JLjua j „\ rtj j ... 4_ujlj^_lJlI I (*^1j»J I j^y^ I (j i ^ 3j ' jlA I ^ 1 1 J 

J' 

^ A * * j»Lc LJl»"l i i* I Jl5 _ 3l_A->Jl j» jLl! 7T 11^ 1^1 Sj^ _ (( LjJVjJ )) i U J?! (J I 

tj£Jj acBurdach «Treviranus t>*uij j ^.LH»J «^iljLaV» cjLaJJ^a ^ 

oL£KJL ^1 o'^l jjtj 4_i£j 4_)|JL» Lr k. I 

4 j rt j 'u «-> " T I CjL«_ljIj jJ! Ji (jr fl Ijj i^-irfl (jL^ ^ jJl LiJJ j ^-J-^t 4_j_>J1 

t (((4JL^Vl von Baer oj-^» ^ 4J!l«JL^ ^A*\*\j ^AYA 

-r f -r ^ 

L^tj^Ji: {jIjZ ^jJl «^l^jVI Jj-dI» 4jLl£ «Djj^» j ^ ^ 0< ^ l^J 



<jL^j i 4 » j i U 1 1 4 jltr. j— j_<-uj ^jJI ^LLaJJl p^" * (jLi— iu-uj <jL>.L_£La 

.5bjLHI ja edJj ^Jl jl-l^jJI Jjjm.TI ^l£j * ^aIjJaJIj 
«Cuvier j-u_l£j_£)) Jl o r I ^ 4j1j1 j^'M I ^lAIl ^L^UI JJl^ Juilj 



^ci^.j i^jLSJLl Ll>- jJ j_j-<-u-aJ 1 ^cl£. jJlLo 3jLljL>. £j>-3 tL) I jL3t!u_u I ^jjj CO I t 

... I^j>. ^Jjbj ^jjLSJ.1 (jjiAill ^o-l^-j i(jjLSi,l *LL>.^I 

p t*" CxJj "T 1 * '^1 J 1 Aj.j jU~ j ^ajc^dJI CJ V I ^ I qV£ t nTj 

JjJ^» edJjL^j tdjLLja^Ljj «jJj_jO ^jLajjk» 4_C^P_i^l Lo 1 ^ "( l"i a 1 (j-«j) Lj^v jJ jj_jJ I 

^ IjJo Laj j $ y <j\\ q\S iuLcj "< -Wjl tiJUd 3jl U_uaJ1 jlSLo 

: La_A t _ y jvjJjj_±JI t"<Tr 1 1 1 Cj^Ltjfl <J/tJjl j- J J O-H i3_ljJo^s CjLu-uxlj>o 

.4JLx S/l ^ck-j 4_JL>JI ^Ll 

j j <3 U ^1 1 j >jJj j jtl ^ \c ^jLj^ ^ f^j ^ cjjuv ^ AV * t_jLlcl ^j 

Lg-AI J^>-l : 4_j_>- jJ jj_jJ I ^jfcl jliJI i— il i i it\ O^t-JI ( j^ILflllie_« (jO-t-uj Jl^q 
i"(*ar nj LbjJJLJLJ p" ^j-i-Vlj iS^JjLill 4_LJ^flJI c_j1_j_l^j^I «USLjJlI l |_l_>u 

lJuJUJI jJjU^Jl J X-T<-<-ul (Jjl_<_uJl ^J-ua-iJI ( _ ;r ^ 1 o. ^J ttf J J « jU C— ll > i n^/l 

3jj^_l<3 ^jlLsJLi '"'-» '^"t Jl£ ^j_jJIj t4^c_uaJI ^Jj c_j^^^I 1. <^ I (Jj->- 1 <a ^ 't t} 

3j^_L.c-t 1 CjLa-naJI CjjIjj 4_dJ^JU CU-i-Jv 0 v« LiLljL^j t^Lc ( _jSLt!uj^ Lo_^_ujLlajj 

jjIj-j-^sJIj cjLuJI i^j^i^d ^1 L_j_>- jJ jj_jJ I ^LlJ ^_»ji_SJ( ^ j ( nrt*itl ^j-loI i j^-flil 

Cfu Lo L-fll mi"<I JUlj (^aU. 4_jwjj dJJ j J^Ljj 4 4lJVj ry* j-i^Vl c-jbtU Ij^Lfl 



?6L&aJI p^lc «6JL£jJ*>> (Ojlj i Qj\ 

s 

jlaj^ tcr jj>^' lSj" '"^ lt^- biochemical j ^ o i'? cjLiL^-c ^ i o 

^a-j-^Lj-l 1 7i CjLijISJI < n j 4_i g Al r-j-uo a juljjj i^jJLtl <-uIjlj CjLIjISLJI 

jl>*jj cdJj^j (Taxonomy t rti'nnlH (Morphology L^jJ^jjJU) J< mi II 

CjLal mi XVI JVJ JJUi jL>jl tjljj ^Jl »1 f>lr jj-o ^j^Lsj ^LdJI cl <ilr 
^Ll jlj—i-ul jj-a JtJ^^ fi *-^>- SLj0 i tc_il i^JwVI 4 j U r uj jjJ! Cjjua_fll < _ r lll 

,^**\jenetics cj! m^-JI 4_lL>JI 

-_3-OJ>o _ «j V I ^^yltjvj _ (j^-Jj . 4_uLj_>- j-<kl jj- 4 (( L^j>-^J^_a_) » 4,<a-K Caj»u ^jJUj 
di J I Jl£ 4j>-j"i flU CjUj'm^"!! ,\tJ ^jl ^Jj U„ ( t LuTtU ^ j ^ 11 ^JjlJI IjLft 1 g r <i 

.(^j^il) Brownian Movement <uic 

^.fiics cjLu_>J| i 1 q 4 .i.'s.T't.lj L4J 4 1 j ,.i U JjoIjjJI ^^iii V heredity ^LL^aJ! JLHil 5jjbLli 

.Genetics («JaJI ^1 L^U I ^1 



4_La j ^ * V j_a| lJjjudjJI ^jl ^Jjbl^o t _ y J j cdJ j jjLstlu <Jj '^jjjk" tt Lj^jJ^_j_jJ1 
CiVI o lOH 4_^> jl Ll^( Jj ^njU^JI J U>JL I <ya 4-*j}U1 CjULlJI 

^3 '"'j jfo 1 4 .^.lal— >• ^jJfel— (JSLdu ( _ ;r ^ <,».„<?„" tl c. f j f. ( _ ;r -L>o J 7t\^ 

t i_JijJL L> 3 . 4_j_lj js^-vJ C/-<.u-l1 l^jl Jj-j>J. 4Tlj&j 4_j_iLuD a Lcjlc diLuL^JI 4_uL_cvJ 

v* 

^tjjLlj J t " mi U ^ j j V (-JijJLua-lJI ^alii (jl «Gillispie ^ j < » j lj >» e-Lcjl 

L*ftlfl»Jt *l£>JbJ «MAft 

diV L- re— g (jj^I 1 j -wjJjj j J1 ^oj < n n" c Main X ^uSL't-i— a » ^IjJLaV 

^Ll^-VI tJijLLajj Embryology 4J^Vl^ Morphology J^iJI 4 j.,>.h,j.\; 
^jijSLj I j j "i < Ur lJl ciil-^j) i'^^JLI JjJ^ ^jJI 4_3L-tbVL tPhysiology 

4JLal£JI ?LJa£.Vl ^JLij Histology < ..'tVt tCytology 4j1>JI 
«weiss (j^jl^» ^\ j^l Liajl U , jL>- iwhole-organ Physiology 

LljvjJ^-uj iCellular Biology 4j^L>. Lj^^Jjjjj tMolecular Biology 4_l1j3->- 
(Developmental Biology 4jjj_Laj 1 ■ ^ij *Genetic Biology ^L-uIjj 
j^k 1 jl&j iGroup & Environmental Biology 4JLuJ!j cjLc.Lc-j>J! i j ^jJj-uj 

1 > 1 i ^-s a 2 \j 't * \ \ . ..1 / t 4_j_xj^_oJ 1 ^^JjlII 4 i_u_l-u 4jJlJu1 jJI ■ " ^"tl 



4_!LaJ1 Ccaj 3jL_>.lj 4_^aj_£ 4.Jl-i_J 1 j J J ^'tl J <-il jJ-iuJ 1 ^ ' ' ^ : (J-'- J * 

^>JI ^ISJI u 

J^J tl 1 Jufc £_ Lis J ^j-II ft(j_ujl 5)) <jV 4jlj C. LiUj ^yjS ^j-u-jJj t Jj — OL-£ 

4_j_dj^_j_aJ I ^* jJjlJI (JJL>- ciljl MilJ (jl^ jJls 1 4-i o^AhTl! I d "j i^l -icj ^IjlII 

(JV-Ct-t <>Vlj -Sj. f?**illj £j-£JI Sj-aUdj 4jj j U " 1 1 t_u!j->JI (jr^- O^J^Jzt <Si^^i 

t3l j -»Jt ^jic 4_^ljjJ 4jj>J 4_j_jojJi]| 4_lajjL^V1 C. K mi ^ ^V* ^Lc 

i j Iru 1 1 1 j 'v-jJ ^-ljl? I i Li^^J^-uaiAJ 1 i 4_lL>J I LaJV jj j_u t Cj Ll j->J 1 ^Sc <^4j^_l>J| 
1 .L jj » 1 1 t^ -t-j l i II ^a\c i i h jin ^ "t \ \j 4jjj UrJ I 1 j >>jjj. j ill i Lxj>.jJj_BjjH 

^jJLl lj-*j>.tj Disease Mechanisms ^jJU CjLJI ^k. <4jjJLiI1 pic idu£j\ui]\ 
4 j n j j U" 4 j.^l L4J Bj-l^VI 4j>LjJI Pharmacology j^sLIjJI 

4jjj)tn" II 1 .i ^ jJj j J Ij ' 1 1 j 1 1 " r I 'l *' * J Cj^lSLtTuJLl ^j^o J^tJ ^cJ 4j 1 Vj 

. I Jlj^I j LcjJa 

«S t nj<))j «SljLo» :^>^' 4j>LiII 4 ^ (j I jru 'm T C^^JI ^)L^ I ^ j.^lj 
< fTj<<^l! J-t^l J ^j^ c^l Jj-^J-^' cr^ LsJlcL-uJ q\ j^LJ,! ^ « 



"What" UbLU U^) 

o Jl^ LaJl (j^JIj L^-Lo c?-^' CjIjlaLJuJLI <J_j_a=_<_ti_I_l 4jV qLrt_o 1 Jl_i_) ^jl ^jjj ^yz 
iJ^j L-k-uDjJI ijL^ LlA (j-flj tCjLj^ laJfl 1 ^ j.lr ( _ T I-u ^1 (_jt^JI i4_j_»JsljJI 

4 .o K 3^ '^^1 <j' *-r*d>-*^' U^J °^ r J^ 6 — 4 l£ ' ^L^J (jj-JS 4 j <i aVI mi 



Lip^J^uJI 



^ta-i-u 1 C-o-u ^cJUJI Ijuk ^ rt" i n a >J-^j tjl l_L=u>JI 

jjl» - J o UI ' *y..^>" ^ 0 . ^ V " a fJLc _ «W.M.Wheeler >1j>a» JL^ 

LU 

La J^L>. ^ 3j£LU1 J-A Uai. ^Jua ( j_iaJ J_Hj .«Sjj^JU Cj Lokali 

«Ashlock (JJjJjIjI»j «Hull ^J-Awj «Bock LiJL))j < j < "»j «^JuLa)) (Jiljo jjjivV 



cjLaLulJI t _ y ^>«j t4_jjj t-Vttl Ll-^jJj) j-J 1 jJL^-a ^^ja L<^JLu («3Llj>J1 4_1 1 » 

J? J' 

i4_JjjJo_jJ I Cj 1 j_t_Ji_ll I ^ ^ *^ jjr^- *^ <— 4 jj;jJl j— J_<-u_ J I j J — 5Jl_l V] — jJI 

4_^>LitJ3 i^^^lbtjJI (JL>JLl l_3Mj->-Lj <„rt1" Ttj Lft-Jcs ^oVlj * 4 <i i*< ->JL I ^l^^l 

4 Ml tU <- 



^JlII ^j^jSUVI j^_>JLI :dJJjiJ JUa ^.lojj j , 4_jl_lJj 3juJL>. JjL^T 

<bLi £_LaJij CjLc-oj ^- Jj^cj V ^j-jL^ J^ Jjl cJi_t£j <4_j_alj CjLjLij jl 

L^jJl Laj L^>-u5L J I i3j>^' ui'^l jj^-LJw jJ^-oJI >^>-Lj J-aJ (Jj ... (jl>. 

Eukaryotes ^jJJI cjl_xi_i-i_> Prokaryotes ^jJLH 4_uIju cjLLjL^ 

CjIjL-lj I ^ ^ j 'a 1 d j CjLj^U j PrOtlStS CjL_l! f$\ ^JL_c ^ <>\ "nj) 

j U^ttl ^j_^J1 'a! .^."i Cl ji_t_) L« ^1 Jl!L<j1 JL^ LjJI IjLA — d Lj I j 

...cjtiLuJU 



< tijlt^'t! 4_^_lL_o ( _ r Jl LjjLtiojI t _« r 5 La_Lj>- a ((4_j-&LLI)) <lLj_j_uI ^3tJ3 

- 5 1',,, . VI 



ISI 



tjj) 1 1 lalu |Ci!bj j fojJI Li ^jjjj i T I i j j L>4j) (—ijLIa^JI ^o-lc CjVL%_a 
£ya UjL) : 4-3 Lj j "i < <i d J£ ^ lr J^l L_£j (jr^\ 4Ji_jjJsaJl 4_3^_*^i ^1 

4_S^JL>aj t^j) <>>t fLa 4_lL>JLj JjJ^-a) (J-olSUI ^jjLSLII (jH^- 1 Jjjljloj $.(jJ_j_>JI 
jljjr. C. -»o 4_J| SjLii^M r, n j r n Lo ijr Jt> 4 i p j< 11 4il_^f ^ 4jL^VI 

. « 4_u> > gl I (_j Lljjj V I » 

( *lacl cisLA^I ^1 a > Aj^l 411^1 ojLa a^Lj^kll f^l*J1 JL^ ^ 
^yLi ^l^£^_L-dJ1 tl U j i ii <■ ii i ii j ) \ _JI O^-iSI (J^lj^ c?-^ ^ j j j H 

Cojs tt-djUijJlj 4_L>*VI : 1 gJbj lLJIjuT Lj^>. j_j_±J I ^*ic 5j I , \ t<~\l\ ^Las-d 
jjl ^ylf . 4— o L-lj>J 1 j aIjUIT 4-jljj n 11 <-A i t oVl ^ i r^i 7T) ^yic ^»L^JL<fcVI c-ct-ajl 
iUiajf I j cluL^ 4_t_(_j_4_uJ I 4 H < r > T (j U t— aij " r, VI l.ijlf ^j^j-Ou 4_3 jJl ^j^j 
LgJ OjL£ (jr^\ 4_L_r j.lu-U 3 Jl_iJL*_II 3^j9 ^Lal i. iTr.ioJil La (jLc^-tju OjL£ L^J&Jj 
JIL-«4j^£Ls c-lAIjl^j djjL^i 1 $\\r> ^ j t dJ! Jul (^JjJlM ^JLjJI ^ 4_jJjlJI 

. Physicalism 4_l5j3^I 

Jj_>.j ^ ( .o "i 7i) I J U, h :4Jj_*jjVI oJlA 4JJL0I ^j-^j 4 4_i-g Lj C-JIjUs ^jjJ-JI ^1 CuJaj^Sjl 

jjjjUH j^Uj !3U»3 '«^(<J^>-aVl SjUil) juJl>J1 ^JLjJI ^yk. 4 'a :U M j^tkjl 
jLLu ^\ (4Jjuxll JLLJL!) L^LIj^ ^ 

4il^i» : \ <f t j ^ , „1 »-fljJtJI cO^- ^3 'Organic Diversity ^ <aill ^_jLl!L> 
4 n «ntl t-y.cu 7C" ^yAj tUltimate Causations «4-ul ^'dl j n.Vl ^ d^jJI 

(^jJI ^ AO^ ^Lc c_)LJLcl Luo jj 1 r\ -v- j ijjIaliJI 3^Sj3 fltS JUuj VI 4 j «t,Utl 

41^ i.ul i.i,t.~S>\ (jjjb «Ojjlj» ^1 ^J-uaiiJI jjl (jj_3jJLJ k j_xi ljL>- (jjJLilaj 

SjjI J ^1 4JLaj_t (jr Aj_jioJI ^jjLlJI JL^-^ij t4-t-4yLtil 4_i£. j^-Jil I 4_ai-a 4 j 1 1 oJI 

«Ruther Ford «J-Ju^fc» JLiLal ^ (jL^ Lajutj ^I*JI 



uiJI jol \ ^jir l-£>j1 «ItU 

(^l) 4_j_j>JI j j r SjUI (jruj j j j's 11 jjLil! lLUju ij-iJL* LtJL<a ^Lj_jJJ1 ^lc ^ 
^-alj^j L^_cSL=tj ^yjJI 4_pJI oLulSJI tj^iS f^J^-*^' *-U-3tJ JLsE^a 

jL>ijyi jj*> Ijlaj t <3 j m mi 1 1 i <il j^ja ^L=»jyi ^1 j j ^j_aJI ^>j~c- ^ 'm y 

JL3 (^j5tJLLxc-«a_Ll (^jj-A (jl Jjj9 JlJU^ ^ t jt t t*i 1 1 Ojjfc^UI ^j_Lc ^Ll ^1 jCUj 

£-^-j^o ^jl^I <j! j^i r t «Herbert Spencer j , « m , ,t cjjjj-a» ^jl m T ^^ic I jjj 
(( ujj' J)) u>^! «G.J.Romanes ^"ijajj» 1 5JL^j jjfr »JI £jr uSL4t 

£->-lj 4_u1j^J! ubLLuaJI JL2loj1 ^jL Jj-SJl ol] :eL »^ ^ J jJ ^AA* ^»Lc 

<j I j. tf. i £>j-& i teaJ t g. UI C- / ,<_<.nJ1 <.il ^Li i, r j tr> i>, j 4j jLc CilJuJ)^ 4_£^j^ 

«Johan Baker i Oj-^» ^j^'-"* 1 L-^-j-^ U^j I jjj ^JL^ 4_LjjJaj 

4„iii"„.y a 4_i_>. LLo <_3j^li C-t-^o CjLjI^.j ,r>Jl 4_u^j ^jl » »tJ^ rtj lI lj 'v- t ^ \ ^TA^ 
j^jj *,.3jjLJl (Jj_t*ajaJ1 ,^^3 Lfcj^cJ ^yi ^Ji^a^l ^J'v <1ii 3j|j.j>JI 4-LCutJJ 4j_uJI 
u-<-j_tjJI (JSL*IiJ ^yjJI &J$J < ^ I L) Cj! jJL t_3j^IaJI D Juli jjl jjj^oV 

4 j <i , m "(Tl o ju* David Lack liJ^ jl_>^! <m» ^j—c 

<(Orians (j^jLjjU q\ » n t L3 lc 1 jla jj U"i t, \j jJLI L_4^Ll«^<u ^j^a-iU <^>U 



<Gl^_^f Jl^wI j| J^oLSUl " m <a ^yic ^l^-*-" - ^LSUI j_« n 4..L " 1 1 

jj j>j-u_oJ 1 tijj) -*r-J I LU 4_lL>o iUz^Liaa 4jI_}Lij i(L#jjJ Laj f 1 VI j 

51". .,. 1 J>-£- I M 1M ^jjj ^ <j ^ — ' * «a tila» 

. «3 J I i i rJI )t 4 l"l f nf /UI <--<J >Q fj\ JjL>0 tJ^lj t4-Ojl t JLu^Vl 

£ - j— <i— >JL I (^JljvI ijj.tr> 7f> ij^-£- i^i n 4 4_ j_i_^>m LflLc ^ ^ * Jl 

,,,Mj -Jl jl^Lj Ll-i-ui 0 V Recapitulation -Lo^j^M Jjwl 

(>_JLjI1 u^^^j-^jj^'^J «Structuralists jg^. j j^jJUI» _j ^ ^ , „j ^ cr^^ 
L t ,u i4_uLiJLi Cr ixttLiJI ^ ^ ia ^ < n "n (jjjJI i«Idealistic Morphologisls 

£-A 4_uj^-J ' ^-jL>-i (i^l liJlj,*! i,"il I OJLh^ * 4,_ljvjJj_l-J 1 I j lr> 1 1 <_*-iaJL>JI 




< j^s j j "i'? 4Jljl ^ !r 4JLj_<L>JI 0 jufc dJlj j! JLcLuj JuLIj i4, L u j i u 1 1 4 j* , „j ^ 1 jl>. 

. ( d j ^ <j ' ^ ) 3Jl_j_»_jJI Cj1j-3^— i "<ll ^1 Jj-ttfSjJU ^^yjt-Jjl—TJ I t _ ;r jua_2_lll 4 

(j^-j) t(2>j-u."uLiJU) 4_u^_flJI Cj1^jj_l-Tl1 I t U . t ;K \ T d j "^j T^ j . A f I CjLl^IjJlJIj 

^Ju>-1 Jl_ljoMj ^-£Jj-£ lj_^^_2t_J ^jJ jJ j_j_iJ I » <a (j I i I 

L_a_iiiSLiL VI \jbj-L±M a"j <J_<u£j (jj 4_uLjj>. 3^_Al_Lb <j1 l^-ua^a oJjLa L:r ijLjSb 

i " 1 1 < ^» t >-> " 1 1 ^_Lo_*_a j j ^j" t ^ r TL-v.j . . . 5Jl_j_*_lJ1 ^ 4_iJj-Ji]l L^jI jji i a 

* Lhh 1 ^ tj-^i-t-^ j Lu C V I 

Hjjjv ol M * 4.^LTLjj-->ii 1 Ll->»jJj) \ t)\ (J 1 -r a {^ya V 1_IL>3 <>i<Tj 

^_oJ I (3^- jj jJ I Ijuk ^ ^ i (jj^J t^j-jL^JI 3l— ij>. Lj_a_ali^ 1 jj^ C^ul-A 
t rtj*? 4_9^_*_a ^j>_?tlu ^jVl t4_Lj_i_uV1 (^TuC j_cje_>0 ^ lf. c_«_j_?o <j| I *m\c 

<_lL>JI 1 iH. : LlTl^ I jl ^^SLI^ . . . oljj-JLl 4-uj\j± ^\ Lji^j 

4_LCj_jLaj i5l_i_>JI ^-JjLj 4_ul1 (_^jJl J^ 1 -^^ i s.(_£^_>Jl Ijufc 

an^Vi o-* ^iJj 'l^>^' ^jLuL^ ^ dj s^joiui oi4^>J! 

4_t^ljjj * . * 5 JL_j-jL_ij 1 Cj IjHjj-i., j1 I (j\j—>- 1_j (ji^^-t JljJlIc . . * 4-1j 1— <aJ, \ 

. 4_L^Jb *^ I 4_tdtii3_t jJLflil ^icj <JJJ)J_U3 ^TLj_)1_>J I 

Jj^a <LxiIaI(j Lsj 4_Lfl_i^ j nn (i" La I Ju_*j ^jjjj) j j t^> " 11 4jje_ljj Ljr tt> Lu J 

i_^^L>J1 <L^j?j . . . 4_uj_SJI ' " ^ j j" T I £ya I c-jl r VI jj j j - At 4_t^ljJ 



Lp^J^juJI 



JLst^sj *Phenotype ^Ki! $ U 1 1 ,Uo T 1 1 Laj_<i-La 4_jj^_oJI cjI^j^ j "J I _ 

.4Jtjjlj ^ i^tTn (jj^-Ls ^jx. t.uJu ^jj^jjj Genotype ^ i.j ->J I clLsucj 

. j^.Ln" 1 1 *j j -a 'i-ljjlo 4_j_La j Cj I^ItS Ui^Jtlu-u-a 

3 JljjljJI La! iUJjLtllJI *tljj>-l ^Jt 4_jjj-aJ! Cj l^-j^ i~ 1 1 «LSjjL^a Jjj^-LaJI _ 
4_j_re_J^LLSI CjI Jl^vVI i-\ j > j J V J "i ( «VI L3 _A> I ^ "i ^j-a^o ^1 4 L m.jJLs 

. Historical Narratives 



J£ J o mm (jjJj^' <c:>a->IljS S(4jjjU~(]1) 3 J j*-Jl ^! (3 jJlLII) ^LjjJiJl ^jLduuVl 

I j j "i rtTij ieLtia_c,^l (-IjUij) Physiology f ljVl ^_lc j f 2L»Li n H gj>5 

^oJjfcj ^juaJI JJLjlJI («JL:j " ^ • Ll>. jjj j mi (j_u_>J! Lj-^jJj jtd'^j 4_j^L>JI 
^J^LlJ I (oJLlj t 4_jJjj^>J I Li->-jJ j .t 1 1 1 ^q1c I ^_». ^I^a_>a 1 g t a ^a- < ojQ Lq_£ t 

^ i ii^l (jiii L^a ^r-mjLc^ cLuLJI 2lc j_aj>JL I La I i^jjjSuJ*! Lo-jJ^-uj ^njlS^JI 

^jjLail 4 J£LJl1Ij t rtj < i^"Hj cdjJ-tjJl ^JjjloI^ cjLj_>J 1 ^JLZL)I) *Ljj> 1v< 1 1 L^^Jj-uJI 
JSLiJI ^k. 4j>>«jj Physiological Transmission ^jI^j (jJi cjLLj>JI 

(j^LvjJ^jjJLI ^J»" mi I Ls Ij-uSLs ((JjLnJL LlsIj \j^a'\ jl>.1jJ! V" II ( _ 7 Iujt_j< 

^_j-j-u_3lll Ijuk <L»*Ijj 4jj_t^a cilL-Aj .I^J^ ,jSLxlJ1 4_*jj1jJU ^^a-j-jLuo^aJl 

CjLl j-uDj-a J_a-tIi-J t_^JL-It 1 4 'm 11 p Lt ^1_>J| ^jusjJI 



JS^JI ^ juj^ ^ VI ^ U jlJ^I! JL>JLl Ijuk jl iiJI o* u& 
jjjJa ^ 4 " ,„ljji jLkjijl j I 5 ^ «Descriptive Morphology ^ >n ^JI 

Lo-^j^i jojl^Lj) ^y>^Ji jual ^1 *Uil >i£l 4_^J1 ^L-b^ 1 u' 

L^^^JI^^f ***** 

Lojlui ^nt ^j&tj 2U5uji j>^Vi j^-iJi ^ jo-mj ^j 11 ^ >^>**' 

jLl^Lu* («Entwicklungs- Mechanik» 4_uU'VLj 4 o mlj ^Ll* " M | 41 

ajn.^i ^vuai jl^i ^ ^ij^jdj ^u-j dty ol*^ 1 ^ 

J3j ...SLSjj^J! Lj-^yj^t jl^Ij ^ VI V 4iu «George Wald 

j^uajuaiela J>LxL 3Ju*HI CjLV^JI CjIjwU ^jiuu ^JjjL il ( LAjJ? 4i^u^ CZjO^I 

. jJl! VI ulrtMI o^>)^l Juju^I ^ ^ 

^^^i ^ .v^mVi L_^Liaj jLlo-vi jl^lj ^^iii a>j^Vi 4^**} 
c^i^ ^^j^i ^1 ^vi ^.^-^i u i:>u* .a_c.u^ji ^u^j 

^Ij^L. J«hh c^l^ Biodiversity ^L^'VI OeM 1 Ji^ L ^ J, t 1 ^ 1 



Lljv jJ^-j_J I jLre_« (yCu-usik ^Jt>\ (^JL>-I jjfc ^L_lll Ijab (j I Jya ^i-jJI (jjic^ 
<J-J-9 Lc-j-fl ^Lj 4_i Ju (JjbL^J *_l^>^_o ^jL_i_jJ1 Ijuk jj-usl Jli JL_5J^ ^4jjj_LajJI 

Lij-iil m;jl!I) Evolutionary synthesis ^jjU"!i , ,j <j "tl cJ jua-" . „\ 

2\,^~A \ \ j-wjJjj J| C-jL^ ttiilj ^j-a ( j_uSLtJI (jyl^-J i((j_u-aL>J I J-ua-iJI 

tj-CL>.LjJ 4_tJLa LztJua ,r (jr-*-^ i-Li^J I l_-^L>- Lajl«l J j A" l-JoJLj 
OjL£ <. fc o jtl CjLi^-*iu<a (j] t (jL>.| l _ t Lc ^n-^Lj V lj'Lllu^? ciUjj) 

jJ Lc^o 4_36_juai! 4_j_ajJiJI JubL±JLl JL>-I La^-Ijj ^H - ^ ^Litu-uJ SjLc <JjX-> 

* jJaJ I i 1 1 1 4 i n i n^A Lft^lj^ C m[£^ 

^Ll JuLo Lc>. >I» J 1 fJlc ^ 3jl JL^aJI 4JjuLo I j JL4 _ 4j_uJI j (4_JJkJ1 («U) 

L-al mi"^I IjjLcl (jjj-II 4j^LUI ij! I, <iS l Y * Jl (jjJiJl J^" i n a -^ j (((jgjj) j mT» 
^ «Tschermak cdLaj nn»j «Correns (j^jj^wj «^j^jjt» «JjuU» 

CjVa^elll /yi u JLau di! j Juu I Ju CjLUI ^<s_Ll (j t j_ui ...CjLHI t\ 

UU 

^jHI 4_ul ju cjLuISJI ^_uljj Jl ciUji ^ j U^l jjfc Laj «Mycology 

^Li jlju ijlj-L^JI ^Lj_Lc ^ j j "f< J>^j fu (L; j L^La^) Prokaryotes 
JU I ^ o^JI LiUj ^jJI) \JX<\\ ^ ^ 0 ^<^ ^Jl Jj 

JLc 1 j VsAUU 4 a irtTI tfjufc ^,1 j V "i i <il JuI^j IjlSL^j ^(Zoologists ^jljj j 
i \ o ig \\) 4j1_4_u1j j t _ r a (j-*» J} 4_aLu3l (j^c:j— i)l (j_^ ^1 ^3 ^ V 'i U 

ij^LfcJ (jr^^J J J II ^ Cm ) ) ^ 4j| j^jl idJJjJ JLlx-^5 

Ly ^jJ j_j_JI £jUaJ! CjI j CjI I j jj I (jiL*Jl l-SJl^j 3ji_jJlj>. J^al t a Jjl_3jLl> 

Repoduction jjjl£JlJI 1 j-v^J^ug «J ir>r^1 *JijLL=>j» JiLo 4_l>.jJj_u cjLcj-loj^j 
^Lul 4jjLa^a (j-c ^jj V ^ VI ^cJbj . . , Taxonomy « ^jn^rJI ^ltj Biology 

4_1jL<^4 CiLc^a-ua j^a i ^ ;r 3 (j-* ' ^ ■ 1 1 jj\_L>. jJ^_uJ I ^c^j^Loj (j_fl p ^ *' A 1 .^j"' (j^° 



lift 



mv j»Lc AJBS 4_^ > ) > _ H Jl ^j-LU ^^^Vl \ $ *j\ 

^ , ,. ^ Ja.mm.1 \ WX j»Lc 4_w3_aJI 4_lcjjL^SU 4_i_cUJ1 f\ . «JaVl J<jfr jljLtj Ju£. 
dj^LiVl jj LtTa-t 1 1 <j_>. jJ^-uj jjlallilj 4jLu.ll ^uu^ 4lst>i J^-_j1 -jl ^j_>J1 ^Li 

.Population Biology 



j£^js (JlL>-l 4jI (Jj t(JLw ^Li * i Jl?cj CjLjJJI ^<u£. £>^-Jj .^jUujlII L±>-jJ ^jj i n^j 

Herbaria ol < jj *U cJJo Lc_£ ^«SjLjkJI jlsLlll Lj ^^u» JL*_>a ^ 3jl jl-^I 

4_LvLljl ^T^l ^_lx^>(^ (Jj 4_jjL£L><s ^JjlJI Ijuk JjJLljjI Ju9j iCjL«_aL>JI a Cj\ jK.1I 
^^lol > (j I 4jJL^eJLcuI,l CjI t^-rlW j) < « < u oJuJU>J1 JuJLZlJI j_C JU.i >o ^jlaj 

iJI Jla 4j^jlPil!t J^>iil 4^uLfl cJljLa d^vUJl 

Jl^vIj jSlifl ((^LiJlj Jj^' (jllui-iJI j ^ 'l) CjLuI m.'iVI jl 4 <i mi UT! jl Cjj-±MJI 



Lj_r»o a .£JJ . , , cjI j t <i -»Jlj cjLjjjJIj Text Books j^lll < . <"< ^ j^LUI jLLjj 

(jr i*J i ^ r jJl 4_LJV jjj} J j II di ir^ V "II j_/U 4 j .Cu \ 1 tf'J^J ;j^> *-l Jj-JVJ 4_j3JlL1 

< jr 3 <lLj j Tf-iU CjL9^LL>.VI ^ysju 1 ) ji <jLfl lili j CjIjj..i_U Jj 

JjU-L^ ll$Jj tL7 ^LLi Jj^a 4jI La£ t c_jLi£UI Ijla ^3 4^Lli1 4_^.L_^ 

t^jj^SLlIl l—i— j j a ( n j t tr\ "Tl : CiVL ,Tr a 4_. t-tj V (jr ^-jL^_j (J_lL>u (^j^Id 



Lo J£ djj J-aLaJI Cr ioj>JI ^Ljj^JLa t Genetics cjIjjjII ^lc L&i-cj 

jjj^JL-t-j ^yllJI 4 *i i ^tl ^-^J ^-j-uL_ >J1 jjjJLj ^a, j jl i ( _ ? j>J| ^l£UI ^y^JtJ 
a Jlj& (JjLjjJ (jyi^lt 4-JLj-LaJl ^ t.^^tTjl^jJI 4j!_}|j (D^cj (jr^J '4_$_i_u_>. 4_ijj I ^ji^- 

4_uj)^>J1 Ll^jJ^_lJ1 (jii ^J^) Growth of Biological Thought ^^jJ^-lJ! j'CAJI 
.»_tbSlil cdJj ^ Developmental Genetics jj^j ^^o^JI ^^^-^-"tl 

j^lj^JI j j mi (jjj (JH 0 4 j!i : >^-j>JI Lljv jJ^-i_ 1 1 \ L^a ^t_Ja3l Jl^j <J^li 

^ya j ]ri ) ) I 5j jj, i lIijjcuIi 4_ijv jJj_uJ 1 CjLjjIjjJI lZj VL?e_o pt^* ^ 4_ijLjj>JI 
^aSUI ^ 'N ^ *^ t4_tlt -yjj 4_^ljjJl 4JL<i^"i ml c^ 1 ^ L* ^1 U^JM_>. 

0_c^t->-I I *** L^jl>s L j^al tTiJl ( _ ;r Lc. (^^Ul 4 ^ ^ \ \\ ( JjjusLflJlj( ^JjL^JI 

4 J f ii-OjJ1 Cjl^l r"u!l^V 1 j) ("ilal i ii Jl^ ^-L^LlIl A {_yzV!j}\ 

^.jJLj ^LLl^ 4_j>JL*_c J^c ^J^*ju j t-tTo? ^jil t 4_i-lj3^>iJl 1_^jJ^j_J! (jLaui 
(JL>JL 4 i-liJ. 1L) Ltia-ti t^-u--^:, u-fll^ 'i r VI I jui (Jil-xj . . . 4, " j tjJtLi ijr j[j^\ i jjn 

JU- (^t ^i^-j ...^ finitl (dcj Neuro-Biology ^j^ttl jL^>JI Lo-^^_u 

Ijufc tjr 3 Lc^ jJj j j U ^L^JLjL^a 4jr nl3 (JjoT 
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oL^jVl L y^j>_"u ,.j Lo ^ukl j_a Diversity 

j_j-Ujl ij^-i 4_)l Ju-TJ 1 J-O-T^J V <±x_J_^>* i L_t_xxi_L>. 

. . . 4_^_i_LuaJ ul_C|^Jt_a ^j^o liU J5 ^jJa L_a J 1 
LLj1j Lllj_^. <j^a 4_Jt__i_j_LaJ 1 (jy 3 UjJa_) 1 i **' J ^ A 

j1j^)J1 (j j * '"■ < ^" ■ "t t 4_Lt_4_o Ll 4__5t_J_Iu ^ * * 

J£ O-* ^IjL-^ 1 ^ J 

\jl 4_JLJL_>. l_*S ^CJ . . . £ Lj->- V I (j-ll ,L-TlJ 

.^L^Vl LL2y 4JL^ajJI cjLjISU ^^^1 ^ j^i^u^j, 

y ojuJL LilLS >-t_-a Jo> Jl^ I Jufe , LS g t >_i_SL_>-LS „ . . tt , 



<Taxonomy t h\h^"t\\ joJLl jJt Sj-aUaJI aju* ^L>J1 JL>JLlj 

j»Lt (jyilj*- JLtA «Theophrastus ^j^il^l^j-uj ^j^jJUa rnjt» ^ju ^ylc. ^Ull 

JL^cl JMi* C>* , 4 o j In r jLfcjjl 3jjj3 <x3 , ^ m. ^jJl t Renaissance 
fLc ^ VI L^JU fJ 4_u£ 3 1 a "h *( \ VVA . W * V) «Linnaeus 

^ <i " r it t ^«3 {_ys$ ' t' ' ^ ' Cc j tj 5j — «j 

£jjJJ j^yj». jJ^_uJ 1 j»^JL^U (j-uL^VI j-Jc^>* tiUju LjljuoI^ (4jJjJajJl Aj^JfljJI ^jj^J 
jj-LaliJI d j ' ^ 3 j £^_J I -LlJ_XJ (Jl .a (JT ^ 4__J_cu_Uj CjLjjJaj £_yz 4_u*- <^ Laj 

.SLajLaJI CjIjJLU I ( j y ^ Jij-u-u La J^fcj (jr^ £-"jlj-H d A jfi* * y 
jJLa IjL^Jj t( n <^>jil -ij-^^ O- 4 J-"*-^ ^Lljv VI £j-"JI 4_<_uljJ (j I 

4jjL;iiaIlJI t_*j1j^*JI w l*~ «Taxonomy» ^ I U , ^ ^ j , ^ " ^ , ,< j <i Ml » ^jJLal 

^eJ_La_ua_JS (Jjisa-i l Classitying ^ > .i ijr 3 CjLLjLSUI i^ljjj 4 _JL<i. 1 1 

o «w j I d ^->LijL^ 'i i^>V 4__j_*LlJI 4—^ljjJI» ^^Ic «Systematic» 

a A j _ «Systematics » ^» 1 U ■ ^ ^ Jl ci I ^3 i<( 1 0 ijj ol_J9^L*JI 

t^jJJl ^j^ajLua-»». (JSJ 4_jjLaJLI 4_<_u1jJl1I I ' o ' a ^/U-jv^J j-j-J 1 - Ijufc ^tjuljjl 

i? 

jj-A y I -1 L<CtT I I ^jlf- J 4-li-u-uj 4-<jLcj cJljJla-^jJ I ^olci (jl ^c-uajj 

filcj 4_cvjjj)" j.liiII AjIjjJIj i4_uLLI p.l_L>*Vlj i4_j^j_>J I Li^IjjL>J| 1^(4 LtjvjJ^_uJ| 
4.o^ a (j I ^juajj l,\£libj * . . I 1_jj^jJ^_uJI l_jjI^>- ^ t \^ Jj t(_^>jVI CjI rt il^ 

I 'l Jj i f. l_J_>. VI ^cJl_C ^JJJ ' ^ 1 JlJJ3C_A J_lC ^-JJ ^ t ^ _l 7 I r~T< W t<XxJ < J»"-Ju.U 



j, J» VI JjoLjljJI ^1 l PiLt-Lju j _ 4_lj<5j..jJI LljLljv (jy ^ _ J-Aj ^ d ' J.' 4_^^ "l - Ju.1 1 
j» I Llilj^l OjL^I f. \ j_<_o L±>Ji J_c j-j^ lll I Llo j_Lta^>- i 1 |g jl^ L_a^-t_"i 1 1 j 4_Lj Ll-TlI I 



LlA (J-" 3 ^) ClaSS 4_AjLL 1 g 4^".^ o CjLLlo I ^ i j t tiajjJ (jr^' CjI Ju>- jJI 

.(classification uiolualll 2uKcJl^ 

4 Xrt >:,"<!! CjLc J-^->" U -tlH 5 CjLojAjlLI jj^JfcJ jl 3 lJlSLjJ Ll-S^jJj-LjJI jLse-O (jjr^J 

^1 1— uj[ j t^JjJ! Ijuk 4 t j jt*> Jj^v <jlAJl j cS^LrsJl ,j-c j.l iill 1 Juli J) a 
(JL^jfcj c-j-J^— iJi ^j^o ^jj-So jtjJjJl CjVI 3c— a <J£ i. u is->.~t\\ Ci t j 1 o f 4 j, <i A>l 

^LSLoLl^ JL*. ^^k. j i( \ A i * ) Whewell J^j^a juu ^ <?U ^suUJI 4, i ,n>La 

LW LAS -T 

.4_i^Lb| JUjlI^uI ^jJJ ^>-cVl ^Ll»_u^ *4_pJ1 cjLjI£LI1 

^y^i^j jj-a 3j__t_>.Vi cjIj f f.iH ^^-3 l^ji quiii oi-^ i ^ (j i 4 j <i iii^i "iii 

. 4-i ji 1 n U jjb 4_j^>» jj <) j 1 J I cjVL>JJ y _ lj ^ ijr a ^«.ii j^jJI ^-^ U La .^LajuVI 



I4S 



1 



I 



,j j Lili £-Jj.lu "i \ I lLj^I_5e_jO ( j-«j^JLa ! Ju4>^ ...^jJLo CjI j Cj L>- LlZLi_u I 

^^ylJl £j^-aJI <j*fl *.*QjLal( {j d<aJH ^i^.^ (jjLSj,! »1 VI lJijLLdj ^l<- j 

. 4_uLl>J I CjLsMjJI 4Ki^ 3jLlV 4_fljMJI CjLo^LlII LiJ^j _Y 

\ g' ' "|j '* (JjLJtJJ ;4_flJ^LaJlj 4-JJ>J) U" 1 1 j fctl JljJUlII (jy-LseJ -V 

(J!l»^ 4JLoL^ 4 ■l-'^ jJj-j-j y^jj—oJ 4_i j I t^i t, I CiLajli oli ^ i n jjjJI jjuuall ^j4> _£ 

. j^^laj VI Cj 1 n j U («i^-J 4_j^_j_>J I Li^l^ t_*sJ 
^Vl_J>t_>a fiki a ^ ^j-iSJI «-j^kL^VI 4 j o frVl CjI j («JiJjL LjJUj .0 

ij* j j T j j > U Sjj — i « j a ^j^j ^ul 4_j — <i_&I lIjIj diljL_>u| J) ^ -v. _*\ 

j a A «j .U.tl j j| j n j La J^liujU ^j^s (-JuJLuallJlj (JJtIuuJLl <> ^> ' La {j\ 
^tj. < 11J La JjJj-k <j-£- 3" rH- ' q - 1 (jr 1 * <jr^9^ :(jrOjU>- j^^lc- ^jj Jjfc jJtl ^jjLjJlJI 

^ ^jj La ' - 4_uLUij t «Mac r o taxonomy «Jjj^jlII lJi^Iu^iJI » 

Micro «j_j-a£L11 <-Ji_jju^a_l]Lj» ^j^a-t-uJ La I Jufcj t 4_(_uj i— je_Ti-<Q CiLlj ^1 

- CyCi^U ^\ <i y ^JlJI - < rtj "itl ^ ir ^jLa ttaxonomy 

5 X\~ ^- A 4-lLc-T- CjIjjU-w ^JLjJLj>iJJ 4 n '^jj ^JJl (jyl^- t "Ml (jj 

Lj-cb j I I ^ ■ ■ ^ : r.n n (^ylftj _ ^jLiJ I L^ajj ^ng ji _ Species 4 ^jj J<l -^-^ 



4_^ 4jLjJU »1 j 'OM ^ J^l <_^1*J _ 1 jU r - I <j I<Ij t jJLJI j>a J^ikJI 

I J lOj \ C ^_yC ^ tt "i 1 n o (3^*" -J— ^ £ L-LJ>.Vl ^j-a <J£ ^jl .i "r »U 

4_ojLlo ^j-a 4UI 1 4 4 d.L>. lA-^Jl) (Jj' ^dj-^ ^Jj ** T «£jjJU ^jt_i 

.(^ojJI t jjt^ ^dJ 1 -^ <?, - i - A (jr*-^ ^d4^' Lr^ L^O «^J-^ ^ 4 < .1 ti\ 

t (jr »l«jl 4_«^_£bCJ £\><-^ 4_jJfeLa ^^J-i dJ-Lc l£Uu (jjj-il J->-^-J }Ls iCjLuJuJIj 

^j) g di I 1 Jufc JJi jLaJ j • ( Lt jwjU»JI J< ,mU) 4 j -wjj^jjll 7t_4>UI ^ (jjLxlJI 
«tik 

J^l j^j LtJuj) ^jJLU Essenlialistic ^^jb^Jl jt Typological ^Uoitl ^^t 1 

, 4jljL<i JJJU?eJ ^IjjVl £yi Lo l ^ J a (J^ _Y 

. (jLojJ! jl ^jl^JLi l_ oilL>.l Li^a CjLaJI 4^Luo 4J ^a_> jJfT _V 

.«natural Kinds ^L^tlaJI < ^^1» 

J j !Lj « (jjj I J d 4J ^jLjuaj La Lr ^> 4_jJLjJI 4-LxdJ.ll CjjL^ JL^Jj i Ijul^JLa 

CjLL-C jJjJLe-jJL 4jjl_a Li L^>3_^J^ _ 4_ j_£ 1 Cj\ < _yu\ i_u I £ _ 3 i£. 

^iijLu ^1 jjVl J^jj JuL^uljjJI alXJb ^jLLi ^,1 jl _ 4_jJLUI jjLAjJI 



a hu tn"t\\ o ftl <U 4-jj> k UI CjLusIjJLcVI ojufc ^1 <Lal '^>VL> 

^jJlc 1>tH-^ m I JlA ^jl " ^ '^Tl ^JUj-aJI ^j-lolj» ~if. V I 

3j>_> nur (La.iIj-31 ^jIjJIj SjlvIjJI LtTujtJ I (J^>.!j 4_i^^J jJL I 

^jro oL_3>Ll^VI ci4jL^ Lo I j j "i^ (Kind ^ ■ - ^ * ry*^ (Jj^Ij 

J. a <3j l_LA • I j 'J,' V ^jI^_jJI J^SU^ l_Lrw^J L JoTi— <i ^jL<i_C 

ljL_j_Ja_*J j>— <sV1 _llj 1,^1 j ...£-^jJ1 JUJ t **f ! 4 "i j ^ i ^> ^J^_3jji, ! jLj_*_U 

j5U*£L ijrAj atsibling species gjjJI ^ 3^*1» oli <_aLi^l 
BioJogical species concept mj^>1j? J ^ A a J /<l LLa 

La-i_a ^jl^llJ 4JLLSJI 4^.JLLxIai I jJjL.iu.jlU ^a_3c_-c » 4jLj ^jJJI <_£^jlj 

1 Jl£> 4_t_-*.^ i^-> ^ ^ ^ 1 5 Jj x o»^JI 4.1 j i . « 4__^jJLcij _^ I <J j t j ^ , „ a 

JL^^J IllU)) :JlLfl 4_UJjl jJl 4 J j j rutl 31 u r > T (^yJ-C- 4jL>.VI 4jjUc_« ^ n U 

1 mi "U ^Ij^Vl 4JLuaJLc 5 rt j U ; ^ 4_x_u_LxJ1 Juv.^j ^jj IjUL»^ «S^Ijj! 

hybrids ^j-^-^l 4_^ljj Lil \ 4 n m.<1 ^jLv^/I^ S^J_u 1 0 j'^ J^ul r» H t>djLaJl^ 

^LUi J-J-^Jl JL_*_}| ^jJJ L^jl J JLIXU V ^ 1 4_Lai I 3jlL«JI 

...((^l^ j-^j ct^t 1 L° J-"Lj^1 u^ 1 ! J^e <-<j ^ conspecies 

jl_j_^w^JI j! o i^ll 4l*_>u speciation ^ oUlI ^1 >t o; ^TiU 4_ijl_=tJLj| 33^0 

.4_u_l>»JI 4_i_^^IL1I ^u-iL^i-j jl^, <Ct-i-uV 



^p^J^uJI ££^JI 6uwlj.^ :6.-i<ftloJl <V I 'm* I 



4_jtj Ju Ji__>Jl ^ iJLl t rt.<^>J C-aj ujS\ £t~uDjJ tj\ ~t[\ \j*Jb jJjtJj 

0 j n a\\ (jJS 5jj^JlU 4_j-j_j_«_uJI ^]^c 5 ^ J ^ * ^ oLL>.Li LjJl^j^ (((^^yjwjjj-u)) 

titi (JJa L^Lutall Jj-i i n (jPJI ^jJwVl jjAjl <^a ^Ji bal . . . 4_LjL atl 

J^o ^jLjJI j_o-IlU ^jlj "«U 4_L)LaJl j i.f j-jI mi tll JLjJU>o ^4X1 (j^a 

<i IlaI ^j^j SlIjJJLI (Jil>ij 4J1 mi .a dju^_a t ju>J^ Lt_« Laj^->.j 

^3 Ijj^ua^t^ Oj^> -il^ cdJi <j( (^r^ 1 t Cj L) ^_*_uo ^yi 5jl r n S £\ ^Jj 1 1 11 j) I V j V 

1 1 jU.<i ^ Ju JLtsj Liiajl L^_|_S jJuCu (J3 -U1 i4JL>Jl ^ juj> L^xL>u (JjLa^JLa 

J!u (jL ^JjJI 3JI 4^jJL juu j^litj ^ (clones cjUt mim.imU S^litjj) 

. « jj-o^-uI.J )) <\juuzsJ (^JlII ^LlaJjl Li^tS ^Ijj^/l dJLA 

^j! mi f, 3j Ju j^^jL i 4_jjv jJ^jjJ I 4_oJj_Lai1 ^j-lIoj 4_jjjt-uaJ 4_ul!J1 4JL>Jlj 

oj^* j^L-uuaJI d JlA J"i g i L_bi^JLx 3jJL_3t^ 4_oLi_L<a J_>-1^JI ^lll 
CjLjljjj L^jI ^^.Li 3jLc *—filjju L^jL^ 4_uj-o 3jl>^ ^ 'th 1 ^"^J t^-Jj_^' 4ju-uIj 

^<uj j^l MitH 4luaIU 4l mim n ^ 4_oL>- oj^* ^ cjLujjLIIj iSubspecies 

1 <-<i ioILo ^JjaL^Jl j_lojJI JL>-Ij (j,^- jjL-^l 3jiC Juu ^^^jJj-djjJLl ' *«.^."lt 

^<u-s=lj (_^jJI ^5-^1 u|-^ ^cJ-*JL!^ ... Lfcj^j " lt-^ ^ i ' <iLuJI J[^_*-J1 cjLJ T & ^ „«"i i 
^aJ\ t Polytypic species JaLw^l j, i «" a L^j ^^ni CjLlj^I ^ 

, «monotypic 1 U o ill ju_>-j » 4ju lJu^^-l^ cjLnjj ^1 p j ^" 1 1 J^j V 



1 47 



jl>-V1 (jiajLjJI s J-C \ JI^juj Cz-Lr^L-i <^ula £jj j-jI Mir J^j» jjl lLjJlscj jJs 

4_j_<ilJLo 4J^jtli1 jjL!ujl1I dJlj La I : JIJ_lju JJJJ Ju. 1 j tLolj Vljjul Ll^I^JL*. 

t j£L*u oUjjj j i " «" L^jIj full species ^-o-uLHI JSL» M n^l Lcjj j m «"i jjLjulII 
<yj V ^JLcJLl tfjLA ^ ^ojkJI <j\ SJoUjVI jjuCU j-^Ij £jj ^ 1 ^ m x 

Jl— 3 4j| (Jj (C£j\y~Li\ \jt>j ci h VjL.i,.", a 1 **< ii a» 4 rit "i -s U ^1^_jVl ^j^-i <jl 
t <^> ^J-iU w ^ j * ' ^ ^-tlsaJI <jl ^Jfc Ijuk cLjo^L^ t _ ? JjLjaj ik^Lj-j-ud Jji^SLj Ju£ 

jLjl^ 4-i3>^Jj) jitl L ys!i\ in^JI ^j^. Naturalists 5 * ^ . U> H 3ljjj,j ^>u^^Jj_i_J1 
«Poulton cr^>j» Jj_« ^^Lcl l_)Ll^ ^Ju^i ^jij ^ j ^ j * ' ^" jujl_*_i! 
jl^Ij ^1 (<ujl5j ^ ^>J1 L;r l£. «Stresemana o^3d> iiJ,,) J «Kjurdan o^j^^i 

^oJ Sj^LaJI JJLA (J^-^ L7^~-3 ,^ ^.Tl (?J_^J j «iJLJtjd L-L^C-mj LdJ^JLJ pjg*'^ 

\jyJt L_kl^_d ^ju^ll L^JLlC t ^ M * ^Lc- 4_Jja^_4_*Jl ^liil (_ ( i n J 

J-ualj < n j 'm <n "i M ^-ic» JjjJulII 4jLI^ ^jsLjlj dJJj Julj j-ilu 1 a„li «r . cJu^jljJI I JlA 
l^I j "i r VI ( _ r Lc PLr ,l (^1 (>o >J-^f ^Lu j^I >LaLc LiJLL4 ^1 

5 r,^ Evolutionary SLjjlajJI > Nominal isi concept «i ,m "«II 4j; Uill 

j, 

^ Sjl^Ij JSU JljLa <Gl j^a r*^jJI * Recognition 4jJ3jjLUIj Phylogenetic 



l^pgJ^j^JI ^JpjJI 6owlj^ :6^-±i&LoJI <V I i ut\ 

1 n j U j iNominalist Concept 4jj o i m "II 4jjJaiJI oL^k \\\ ^jlj 
lg c jCbl 4_)j_Aj Sjijs Cr ^a jJ^jVi La I ... jljja! ijj-u* 3 1 jjUTI ^ jl^j V L$J 

JL^oj^U ^JLre-c V Jjl ^Jjlj iSjjUJI j j) j k 1 1 < n h 'V /^a 1 fl-Lfl Lo J^Ljjj 

JuLo SjljJLaJI 1 j m C ^JLl.-*- ^jioj) 1 < n) (JIjLc ^ jJl ^IjLuJI (j I LkJuJj 

j-J-LCJ SjL^O J^uoLaJLI ^^JlII ^ • j j U l' I cLo^LlJl (JJL V i^J^3CJ>Jl J i^ttfl 

.^JJI jLt_.ll 4jjlj ^ oLSLUI ^1 OjlA^ o^' Paleontologists j^aL^Vl 
yil iM c ^jj» .U^ fiLiL igjjWiTI jjJJl «Simpson t M j<n„» jju>. ^ ^Ic. 

Ijl^J 4 K mi t, I j ij^LallJI ^1 4_cj_i £_^5 Sj^t<_4 j^ajLua-i». 4j CajjSj 4_4-)Ju9 

^jlSLol (»Jl_c Ll! j t , t fij iLineage ^jjU'tl J^i^JI^ population tJI 

^jj ^ * ljT 2i fi V j ^Jk 1 j-jjfc- 1^ t 4jj^ Lx!u_jlJ I CjI jl jJLoVIj iL^_uj I La ^j-t_) ^J-ol t- J I 
^lll 4 j p j m ^> "1 1 1 CjLc j-q->J,1 Jj^j Lt iajJ\ J > j 1 1 (JT ic Jt_>JI J_u3 9 jJb a^J 4_3 JUi> 
4 j tn^ t_J 4_La>L>o jjb tiUj »- r tJ-t-u JjJ ^ t ^4j|ju LuL^ Lc: jj L4JU j"r I ^SL<aj 

4_j_*__uo1j ^Jl t-LnjVj 4_l_>J1 ^IjjVI 4jj j) l^T< 1 1 Ji^tlj ^Tl ^yta *^jj-JI JljJl_>o 
j^j_>J| J-juojJ 4jjL5t_x u?J- t - u <■"'"' j' 4j!j. U 'J I /> 1 ^ Qi ^jjj ...^LkJUvj j— L=w *^ L 

,4j iL >j;i aju* (jyl^ 1 r t Tia-*. I jls 4 j (ij i <^ 1 H 

v 3l_tiu ^1 f4_jjjj!n"iU 4-j^fcwll t_jl_3t_t-£>| L^J-aL>o (^Jl ^jLo->J I 

^JljvI ^l^_3l ^ ^^aejjjLlll j i'* "t\\ Lr Jt : i>T' jU f i^O-^L ^cHj JyJus- 



(j^/ (J-iLs Subspecies ^j^j ^ m> ^j-* L m< <j c.i,j-re-> i « -v. L V Lv » >. (jr ^ 
.^I^jVI j j c t hc\ <>il ^1 mjjJj 4_lUjl1I ojufcj t^jLjSLIl (J-ojSLo ^1 J^tiu 
Lu JL J;-, 1 ;. U U^}L ^1 c^bJli 

3l_Al) 4_j_Lju ^j^Lj ^ jLjJI 1 m, V -w ct^J * * 3->^ -i J— C Lj7 _9 SjLjji <jjj (j-* 
i4_^>>jjj) j_iH 4jjJajJ| ^,L»T'it>l Sj^j j^^-A t _ ;r xli ^jVl 5j-4UiJ! j-A 

JlJjJu LsJLlC I u * 'n ljb_A_>. LcjJ <j! ^j^ojl a" <jr^~^ 4 j_m ^j^lj-ti!! 4-jj.lS iJl La I 

^^-jc^i jjL^ijj ^aJ ^"i «Apomorphy 5juji_>. 4 j j j^jJ 4 <i j 1^3 » 3^_ui_*Jt 
oV!^ < m ^hj «Rosen OjjL)** ^-J^L^i m^jlJI j> j*, '< ! 1 (jr ic t j-j. j (j^>- 3j. Atn 

jLlj JLjvI jjk. Jl_oJj t (4l^1 ^l^jSfl 4_u^_ J a 4 J. >Jk I CjV^ .... 1 1 

J£ <j| La! J^o 5 j%j ,UT< 4jJLu>JI CjIj^LL*]! CjjJlx 5>^> /j L) 1 jjj^ 4-jj ? tl 

^jJl JU>J1 ^yjj C-J-usj L^jLj Lo 3j j. mi C u m ^Jl 4>_T*i 1 1 4_>-jJ ^yJUl ^j > Jt 
4_a_Ja_Ajl i>Ju4> ^^Lj lJSj_j_u^ SIjuJl>» Lc j> i_Ti *" a <i t _|_SZLi-uJ » <?jj)^t-> L^LkJj 

Recognition Species» j^Lll ^yi^ < "Tl» 4_j^Joj ^/i u n n ^ b d >b 
l^*^ U£" 4_L^y^ijJt 4-jj m 1 4^Lit^i 4JLu-a L^j^ ^yi ^>=t3 ^ ^,111 Concept 

. [4*43 ^L-ul VI «Ulat Uj «H.Peterson jij^j^aj» 



4jM_j Jl__^L 4j aj> r> o Species 4 t\ K jjJ 4__j JjlJI ^vljJLl ^l^t « ^ 

Sp. fjJJI ^ A a» ^jJt J^J Cii-> "< -w V I S JuJ J—tii CjI LU t 

«Sp. Taxon jjiiJ 5jnji>^"itl 4x.j^jhJ11»j «Sp. Category 4^»j «Concepi 

t 4j^lU1 CjVjJjlII <?JlA ^ j-j, ^."tl ^ 43jJI t_)L£LII m$j^>u ^J-t.l 4.-*- n'ij 



ISO 



^pgJgjjJI £<)j3JI 6uujIj^ :&_ti&loJI SJjuujI 

«Species 4 oKt j ;^ u <*t,l L5 lc Jju Sp. Concept *i U,^ ^ a 

< ti'^j ^jJ! w ^ j'<^"t< J£jgl1 ^ 4_u^i lt^ 1 J^f Sp.Category 

jj-^ ^jJI L* 3 4— ^ juJlscjJ Lj=lj1 Category 4 o K J^jLL^uj J: t « j 'm I » 

^■iUr^a UI ... (Ijjv Order «LujJLa Genus (j^i^Jl^) 4_ 

^IjJj ^lil (jjLAjl!! j!) Population 3^ y „Ml Jj Sp. Taxon 

^J* "i , ^If. ^ 1 **' ^ A 4 j J 'J ^ » 

tL_oB^jj (jy^Lo Juvl l_3jju V t4 tj it-i!l L^j^30 4_^>-jJj_u *-_ijL>o j^^jfc LcjI 3Ju Jl_>JI 

jLu\J^\ Jl>^1 Sj^LLi jLs iJU*Vl 

J-^- <j^' 4_ijjIalJ( 4_iiaj^±JI jJt\^}\ 

^j_J1 tjj^J t-jt-LJv t4j m ill C il—L^ljjJ! <jL?e_a ^£ 4Ti_l<i A [ 1 '^jl c-O-uLuoJjl ^JjiJj 
dJJj tEcOSystem 4 n n 4_a jj^La ^1 4_uL)_^Vl SjLJv ^Jl 5^ ( L7 ^ j 11 ;t«i,i) 

J^J^ .L^^Ljcai cjLSKJI ^IcJijj^ VI J^HIL. I«*«'*q!SUj V «pil 
4^Ud! ( (^LU( J^L3 3 ^1 jjLaVi j JikUI Jl^) ^1 ^ Ulu ajjLtUI olii>UJI 

t (Pheromones j ntl) 4_aj o >mU ^ 4_^.j , „t,lj 4_ujll cjIjLiVI JjsLlIj 

. Communities 4 ^ a cjLiLjw ^ ^jtl ^1 j-l jjSU 4 > , „'AL J^ai^lll 

4_ul j -vVl 4_ ajfcio U Hierarchy ^UTt J<^ ^ 4 " ( ft^a JjJ^o ^1 dUj 
iaj^j ^pJI j_ual ^Vl ^Js ^ 4.-"l-l»aI I ju^J^ ( L^_JJ ^ ^ 1 m (_pJI Biological system 
;.i"i^Tl ^4^3 t^L^Vl^ 3LpJI j^laj a j j i m a 4jul_la^ t Phylogeny l^^LjuVLi l_3^Ls-V1 



ISI 



i j r A Lbj_iC ^-L^j i^4_jJL>Jl I j j) Ljjv j-t-aJ I ^Jiiua m£j_>-1 4_l>- J-J^u CjLlLL^£ 



t»*Htt hu iil :Macro - taxonomy jmSA) i h, i rtl! 

La^a ^Ij classification 3U < «U 4_JL_*Jl >4_a_)L_JI SjJLall ^ 4_l_!J j Lili 

t ^ ' J' LflJ i4__LJvL i j r A 4_) L Jit" (jjO CjI_Cj-*^>JLI i? JUfc <?JL>.lj (J^ I (J\l U. 

^Ijjl ^Ja_*_>a <jl iia_>Jl (j < >l.,>Jj im£^>.1 4_ljvL ^j_-c lj9^L1j>.| ^j^s Lfe^ j r 

( _ r 3 £tx^l j Ijufej t4-JL»,.t <? Ju4> ^Jg i ia Lx_4 1 j * .j i L«a " o CjLljISJI 

(CjLllj-<aJI^ ^tK^ Cj I j_lI^_>J l ^JLl (j^J (CjLjJuJIj jjjt^U <^ CjLjLLIM 

(«Inter mediate 4 j iii ^l^jl» jljvjJ r.j ^) jju L-*-j-3 VI cjLLlUI ^_Ll ^3 

J^loj Lq^ i^iM i^i 1 LsLw 4-2j 1 ]n a ^ j ^ j * ■ -****> 4_c ^_^%_4-J L^jsL>Jl t ^ > t j .a t 

• Jala Jlju 

4 ^!**fV a (^jl^lsj u-lii 1 u 1 3jlc I cJijjLuaJlll ^cic ^JjL jIjlLoI tjjJLj 

^AJ m t) 

4_OJ^Jo ^jyi^. - ^.J-J-H ^"l >■ _ <■ H J M ^-1 " t L I ♦_*(-<■",! t I £^Lc-^j ^* J_C t ^ f \ Ml II 



Downward Classification ^ jUl y«ytfJI 

^^yja-Tuj La LuartJ 4 i rn^ <jjL^_i ^Jj^-^JLI £^_L) I l-ojj-ju 4 jl <i r a 

jj-a ^ii^JI My^-J idJuu Lsj 4 <^a,^ f II j ts\£. (jr 3 4_fcjLiiJl 4_dLj^JoJI 4 _ r A ^ Ju4> dul^ 
tjr a ii ^rJI Ij-laJ dJl JljI ^LllJI 4..^>LJt_i j j ^\5^ T' f^fl (_Jijj-jlJJI 4_l_c_A| 

^jJJI ^jjl ^jo/LlJI cjLo^JjLja ^jl VI .>.^4j -wMjJI ^^Ij-c^U cj L Lili I Jl ^ ml 



^k- Jl-<iJ_*j ^(^aJIio ^io^jl» L^-cjGjI ^1 Logical Division u ^UiU 
oLjI^-l^ £jj L_oj^_tj LjjjI jJ L^J 1 n jUj . Dichotomy ^LUI mi "11 

I jjj , , . JIjLj JuJI ^j^o jJuiaJL tjr LaJLa <jl£ (jLfl i<?jJLv ^^a^tAj LiljuJ 4_CjjJLl 
^_<Ct-(.uJ 4_dlL>JLl 4_Jl_>J I ^L«_lj_ljjI Juuj t jjj jin 11 ^j_j<i j j « ^^uj^JLj ^ ^ * ^ (j^ 

. UI 

i\ A J1 ^jj 2 \\ q \ ^ljv S JljLi_u ^jLJuJI cJi-uj^a_jJl (jjj-t-ul cJlb JlJiJj 



Loj j ; j t 1 j-w.j-.Al ^1 classification keys - - ^_uLLa Sj^-us cjjiiejl 

UjIj i classification I ■ u a , .n julj LgJl <i«"l ml <jSLl_a k n^llll j_>Lij-q--^o 
. Identification c-oj^juJI : jjt> 4~t*uU ^ j jjju ^u-ul 4_tk. J^ikl 

L _ r lJ1 a j ^ j i , ^ " 1 1 CjI_Cj_$_>JU LajLLsI (jJS j < r» *r m 3 i i-JiljLfaJ, I LfcjLlifcJ 4j 

^-LJte-^o J) ^ "r H J-J-C (jj^J jlSLj c-JjJj-u^I IjLA (J-^°J • <L3t_l^tju3 j_LC 

j' 

a Ju&LtTuJ La (jyic 4 j 1 i c fjtu ^_iJojJ ^ A J I jjj-Sil 4_iL^_i i_)j_^ CjJ JU JLiJ I Jj_^_>- 

Li_uL_o I 3 j_5cjJL! j_jjL»JL1 ^ji VI i[ j j i *s 4 ilU f^U) ^o^j j 'j^ }> ^lJ^* 



Upward classification jf ^^Jf u^^JT 

ulx ^-<^Je_^ t _ y j9 ^( jjVI *—<Jj-j <:1_lj>- VI ^aJLc ^yja LiJJjJ lJLj_jiajj . 3 J JU*_a 4 <i <^> 

J' 

UIJL^ 



Ll?qJqjuJI 



jJUj ...Hierarchy ^j'intl J<j $\\ J «Ti^j <jf ^1 ^jlcL-^j J ■ J , <n ^ IjlSLa^ 

Sj^LLb 4 (hIjjl! (J-Sj^I ^Ukill «Adanson ^jjjujI» JiLc ^> j a y, 

.oUI^-pJlj olj'ulll jjl tjr a ^1 

CjLcj-c^JLI Laa 4jL*Iuj (jjj 4_Jj1 jlJtl 4_uLjja-a_t) 1 CjLc^a-c^JU <j"U La ^ru^ll 4_<cLc 
L^_|_3 LT JitJ Jj^kj ^ AO^ ^"t *w ^ VV * La ol j j ,,iTl OjL£ JL_aJj 

^ i.-^ c. J -^1 ^.^jJLl Ijuk ^_jjLj ^ i "i-Tlj j .4 " j a uj j I j»l *_La^ 

^1 ( LJjLijJ La 4_^>»j jj La_3j cjLjLuJI ^ < u 3j <jL£ jJl « ^ 3-- L -^ a ^j^3~ j* 1 " 
^ajj Lis j Planktons ol j j -»j tl ^<u1 jji t inir/Vi ^ M, t c.jj -^W Lij_^a_c 

5^--l.<L'^ 4 ,j a jl 't ts\ "t! I ^l^'<! I d J_A ^J^j . . . 4—L.lc L^J 4_ajj_L>j L^j I J-C. 



( J-ud^1 Vjt^—dij-A ^ j 4_iL_Ju_ll! 4_«^jJ : L_«_A ^j^LaLuC. 4 \ <^> "> o ^_ T liC «.Lu ^i_ju ^jl 

f*) 

^LtajJLi <.*J L« jJk I jufcj - ( jj t-^" T 1 l_Aj_JiJua^^ ^j>J LlJ 1 4j>-jJj t ^lIJ^lJuJU 

i. v f- 

(La^^^ L&3_^cj cj! ^ Lfcjlj^f ciJjl nn 4x. j^?t>s ^1) Natural taxon 

.(^j-ULl) Genealogy ^ a , ,n Jj^Vl ^ 4£jLULl Sj^Ijj JL*^ (*) 



^Uiu J£j t «Mono-phyletic ^ »,)J1 -vl» U^jL» 1 j A ■ ^ ^ ^^SUj l' v 

.GenealogicaL Ordering 

4_c^>j^C Cj-iL^ Jj_i-aVl ^^-1^ 3Jl-C.I i "i 1 1 jV 4J1 o fr] tjSLc-i V 

l Genus ^mL^JI : ( juc 1 '-^" T 1 c_j3^_1]Li j j _ ;r A> t ^jJ1 ^j^o ^ylr.l «Lollic-a ^ j ^ j *" ^" 
jLs y>A j-j.Lt-Ttjj ...p AC\ _ OiJ^) 1^xSLaj Order 4_ujJLa Family <Lu^aJU 
JlI^ jluf VI ^ LfcjL^I (jja V pLZi! ^ l m. 'u ^1 <_iM-l>.V! 

V^l I -j^ ^jfjljjl ^ ,<i_t 'i i rp-lJ \ ^UajJl «4_>1 mJLH» 4 i g &> \ ^.ii jjr^3 
Lu >Ia-j>> c^J^ 4_Ja>t t II 4 Homology ^^JoLLUSI 3 j^Ud 4_& lJIjjJ 

^ cJ>L£ I jl Vi I ^iiLu 

CjLLus J^jv ^ a t4_uj f>Jl 4_Lw^JH I ifu 1 1, 1 4_i L tifi j *5^jusV1 BjLp^^Jlj i a" U 

4_i 1 "J I 4_>.^l >J Jl_j_j>»jJ I j„1 i^t.U j^j-u-J jJoLtUJI (j\ j ^ ^ 

ijrd.ajjAa-i ^jj j ^.La-jJ 1 5^ j r.a & ^JLc Cjl_a_uaJI (jj j] 1 4 j < t " 1. 1 CLiLulSJI 

4^b.VI J^j dli^ JLiLaj .j^Vl 



ISI 



L^aJojjJI 



CjbwjjJI 4 1" Apa 3jL>^ ^ O -0 J ( bilLta Lbbjjl ^u-l! c-<.+-i*uTtJI 

£jJ3 ttiJLIj 4_liLa ! .c-SjijJiJI 4 n\~ >■ a 4_tfl1jJL>- J^bLiLa ^jJJI 
^j^o (j-IL ol (jJ-JI uoLljjJI <_5^ uj\ 4_Lo Cj L, u \ «Luli! (-Jt^lj^Jl •Ja_>- 

J^jLstj ^1 iphenotype cTj j ^ ^ 1 ^ U 0 \ 4_)j_& ^l>1j^Jlj 3juju>JI 4 j^mJI 

J! j Laj Jj . > ^Ll bilbiL ^olll L^JJ^I f Ua^l ^ JL-iJ^ 

^Ijj^I JU J Te-jg 1 ^j'»^"t I 4j U<r I Jl_ij j ^, LoJJb Luab 1 ^Jl oalu^I ^jbiu 
^Jjl SjJsaie^ 1 ^'m 4-tl m"J1 4jvj jJ Ln^ j 3jL>-lj 4^.j_4_J?t_« tjr 3 l^.t '^JiJ 4_>j 1 tTt 1 1 
bokj 1 jj^jJbiLL.^ ^ d ^J.uo^l 3 JL>- j ^ i, o n" (^-^_$ i4_j_ibJI AjU^tl | ^ j l"i 

^jijljJI ^Ilt u^j' eA 9 J-^ 1 -^ 1 4_4j > LJ1 dJ_^jj .LliJaJ 

Michener ^ i un^» 4jj^>o ^jb liUjl! J!u J.^'^Ij t ^bJI J^^tUI ^'j^ olj^>JI 



jj -^a sj3^ 3tiuLj< Branching(*) 
r .< "i .i * m. tjJj («Lcf^j-i jl^i ^gjj lr^rJI >U ^Jt ^1 ... X\\ : Divergence (**) 



^ j ■ ^" fl 4_JLi_c. 1^ jlr ^ZiJI 4,tl j) jm_) j 4 rtl" -V a 4_jJLj_Lua3 ^J^Li A 

^1 'm" mjVI jJLxJ (jt^JI 3 jLcLaJLii k 4_i-oL>- 4_JL>- C.<-(-u-l! O jufc a i(c>jj&j}\ <-\~U^£.\ 

. jjJojJ I t lij 1 (,iu.<c j^lC CjLvjJu 

cjLs>L>JI _ Drosophila S^LUl «—iLjj j-a jl^I a (jn?> ^l^jt 

> <a mi 1 1 ^J^-il O^-*-} L?V5 (Homo fj n ^1 t _j H *JJJ J-^j) L$>~"'.'^ 

^ mi ifl LT li (j! <-3j^ij LlKJs l£Uji ,..(Pan L> u^L>. ^1 4 ih lU!) 

^3 L^jV J_t_xj C^lTi (j | j iCjLjJj^ 4_£:j_<i_ae-o L*JJJ 'j) <J^ (J^ (J^ 

Cj L-Lt-a-UjJ I 4-ljj i ^ r i3 L^JjJLS". 4x.j-<_tj L-dlji-ual 4-x^4->- J jL*J <£:j»u-aJ jjl^anJI 
jjL>JI j^vjJ ' ^ *" 1 1 ijr lc. <- i -v^J CjL^^Lj-^^i _ fj\ > L^jJt jjr*'' *'f 

t (jj^l « ^_yj j^— L.<-i— 1 )) 4_A_uo a m£JlJI m^JL_lLSJ1!1 < tij i i^i "jl jSLufc J j ^ " \ 

4j3jJLs t Family ciTLa ^Genus ^al^llfl Species g^JLIl : 5j ^ 1 ■ ^" 
^jjlj 4_jl3j_c oLoLSUI 4^3-4-5e-4 cJIjkI LoKj Class 4^jHa]La Order 

^jJ^jlj -sr ,\j Lx-4 1 4 j *s_j_Lu£a_jJ I 0 1 4 — >JL I jj 4_Ll^1 dJI J aJL_^>JI 

^ ^ ^ ' "j t«Tribe » '(j-^* jtl 1 j ^ ^ ■ j jla 

.Subfamily 5LL 



Cj_iL^ ^L^jJj (Ja-i3 ^UJI ^-l^s ^ILo j 4-i-lnl rt**rll CjLiJLl^JLI ^3 I ^djLc:j-c->JL I 

jJi_j 4 £ -w a . ^1 U n U ^^jJLjlII ^t-lLi Monophyletic 3^._,^>V1 3 j j ^ a 

uilj."i t"i rft < M mi j (jl^ 5j_usVI 3j i 'v j 4_LO_LLi-£ijJ I cLc^-a->iJLl ^ j" *~< «djjlj^" 
«Lc^-g->Jl 1 £jj->' O - * 1 ^i -1 O -4 JJ) 1 ^ ^ci-uu (jr^- cr^j' J-^ ^° 4j nl 



■ (—(-!,< I 



^jd! j j Ub < f7j<"lTI jj^o Ijla (j-^-cj iFounder Species ^^ujll 

jIj^J 3 Ju JL^v- ^Ijj I 4_i_>3 Jjj_uJ Ju Jl_>- Jai- I cuJ J .UTI c-jLWUjVI 

3_JlJ JL_>JI f IjjVl jijSjjJ tSjUjLC J l-L>- 1 ^-J-C *-jLjtIuVlj i hx\~i\ I jIj^Jlj Lajjlc 



ij?t)}$jLx}\ ^^juLll 6uuilj^ :6>jiftlftll SJjluiI 

La 

u ^i}\ Cj\ j y ci\\ L i^i 't c jjfc IjiAj i^psj ^(jl^ lJijSuJI 3ju JU>J1 ^Ijj^I ^sJj V 
CjI J-5c_3 JL>-jj t(( (j-"J)J* f i ^ ^ * '^J? (^jJl ^<ij M^>"it1 (JSLi^JI 1 jtl Ljj-ja/l 

^t->JI 1.^ m t (Jijj^-dJI Cj j v"< 7nj\ Lal^ (jjjJI t ^ j <i w .^"itl CjI_C^_4->J.1 (ji-J 
jjl ^i: ...(Cj^}LuJte CjLu^-JI ^1 V^jj I4JJ 4-L<wiU f I m^VI J JLC ^ ^1) 

4jL>.^U^ < (j j jlSkJ I ^qj?c^>JI <JL>1 li^ 4_<_g> 1 I 4_La_jjLuaI(J I Cj Lc j-*j>JL I ^y.j < nrt"iT LaL*j 
^ o i nj Lo £ Ijj ^jLcnM LoJLi£, < J-^1 .lu.1.1 4_>- I^J £ _ ;r Jj(jl jJI < ft 'f i^U tjl ; jr 

<d*_jsj j I V^Ljc^o («Horizontal Classification u n ... 7t "H» _i 

^La l£ 4 j <>it"<U CjLuL£_)I t huis>~ ^ji^SLj (^y^J^ . . . ji) \r\~t 1 1 3jje_£u ^j-^ j- ^ 
(jl ^IjJlj . 4_ibj, ^ i U ^IjjVI * t tj^-tj < L^l_u Li]^ "l-lu c t iil 1 n jj-o 1 ^ « ' 

y j r 4jjL-^eJ LjljjJ 1 ^^-a^Lj ^jJiLi^JI 1 <jj S4_i_gLi CjJIj L_o <_ ? J-JI 

J,aL^ fjjJi 3jJL ^1) ^jj^AJI Jj-^^ A*jlm\ /\ £jj <j\ ^ L^>J ^4iLI 1 JlA 

I ^o_j ^cJ S j. " A 1 1 Lillj jJ^L-i^ L,^ J ^ J ' ' ^ "' ^ ^ O - * 1 b j" 1 ^ (j ^ 4_a_j_S_>J . ^ Luj_aj 
C 1 -* 0^3 'c?^^^ lt^J^W "OJD^** ' 6 ^ J-LIl ^jjjL-LK-U ,ji^>j ■>■ a ~ ) 



Numerical Phenetics Q*tt*U WaaJ! 5w! 

JLI oLL^II 

C i -t V ^J_>3 Cj\ r^ll tfJUb J/U J> -L-L-<j_nJ 1 ^JljC jJUlJi— >- I ^J-C- ^LjU3_3 cJlJ-Lfal,! 

Cladification ij^kJf ^ijUI 

dL^jL o r nl i „ L^jl ^^ijsl f ^j* ^ 4_2j^-Ls Willi Henriing ^iij^ (jrJLi^^ >^ 

^jJLail 4_oLLaj ^jJo.jj i 4_j_9 ^j^>j) <t r, V ^jvjJI j m "v ^^j''^" ^UoJj Jlc tj_S 



^pgJffeuJI ££jjJI ftuuilj.* :<Lui>loJI Silaui 

(jjijjiJJLl £j-iJL) 4-^ Ul-U 1 IJ-jlJ o^ 4 4 j i? j i t n) 4_cj_ c TtwC (J£ i_JlILjlj <j1 tjjfr 

^ n I m» tfjl u f Ij * 4_Lo Cjj Jl_>i_i jj^IlJ I £-J^jVI <J£ (J-cstJj 
4-Lal <.h.lj (_klLjJ «^JLL&» 4_>*^JiJaj (_£jJI ^ * J *" ^"'^ <J-£-L^JI (j 1-5 . . . 4_lj^>. 

^jru 4_)Liiill jl r<r I ^jj^ Clades j^Will 3>*_<i o-* jj^- 

j^yS JLs-jj Jj tApomorphy J^lj J * " ^jja 4 n [ 1 Cil n mil 4_^.<iA_fl 0 lr 
CjI n mil :JiLa 4_j^j-LII 4 rtu-U.1 4jl ,VJ1 4j^jI ^ jJl! jl j"f VI 

^jru 4£j"i mi U ciiLL^Jlj iPlasiomorphy 4 n \~< ^ i^a^L^I ^ Sjj^tHI S^jJmiII 
^1 S^LkJI jla (^lc jlU^) Sister -Taxa 4jjlj_lU 4 j n j i» n" II cjLcj-*_>JU 
Ll^LojI s 't V'tU 2l^j"imiII cjLo-uaJI ^I^j! ^ SjIj-iM tfjukj ...(Autapomorphy 

L^j jLlul 4-jj3i ^jjljjl ^ *J ' '-""H ^Uo_iJ| tjr LaJU 4-i 1 mm II 4_^jJ ^j^jLloJ 

^-usjJI jj \ : 4_i ua^LJ*. \ 4 J j Ij jl .(1993: 18) «Dupre 

r ^ , J ^ I I j 1 ' I jj VI I -> j^_JL*j V ^5— 1 w ^ ^ "Tl 

(j I jJlkJ! Coo LkLiljlJj (^1) 4__ajl__i^ij! 4_jJljJI 4_ljjiaJI ^_3>L_>. Cr icj 
m^jJI f^-t-JiJill ^Ltu ciJj— Tt-Ju-j (_^-*Jjlj^l ^LtaJJI (jL^ i(3j_*il_j-j3 ^j! l-uJ1 

t ~ K ^^Ja ' II * A dJL) j . . . 4 uoLJ*J I diljl i "i %3 4j i ^ 

tJ? lJI 4 j a j ; , s*" t \ I cjLcj-c^>JL I 3j_i-oVl 3 Jl^k a ^^oI^IlsI (jr Lc ^uLa ,jrO_<-u j jJ, I 

^j-uj ! jJ, 1 ^Lpl ^Jbj-t£.J (j-LJJ Jl J I jj 1 (>J Aj < .^"tl ^y-U JljL-u Sj^jUoVI SjL>-jJ 

4_£.j) <i -^r a LjaLo-i 1 rtl" ■> c I ^ J_aj «^J / A» ^jl VI t^j-j>-Vl 

tf^j Jlj*_jJL| ^1 j_j V I jj—^ <"( («a I lil VI 3^ l^VI 3jl_ij»-j j^jJLju V 4_j_d_j-Lua3 

t « "tl Ijl^j ^IJ—jJVIj *Founder (stem) Species ^ MijJLI < II <j--o 

^^_j_4l ^<u ^-^J ' 4 ^ A j *. , " 1 1 diLcj) <i "9T oli 1— «Lx3-i i— allj-it_x3 Jlj ^1 L) Jij-3j 



4_J j o fa <j$£i tjU 4 >( rt *\\ "(t !^Lv p *\V ^ ) « Aschlock «oJ^Li,! » 

^1 ^juiLlll Lfl^ajfl n o; ^lj-«-u «Sj-^dVI 3ju>-j)) ^jji. MjJu Holophyly Sj-^^l 

IjJU 

5 _ s. 

JLftJ ^cJ ((J J *U) JUJL^iJl ^ J <3 fl^L) 4.J h i^i'I 1 4_C j—o_>J, I l^iaJJ 

jliaj <j1 l_^v o t Taxon „t jU " Tl ^- Ik^tl 4 A c -jUa i U UiL^j 3jJs>l_La 

^£jj-LaIiJI ^j_oJ l : ^SLJ j Ld>^_j_4-i L_<LllLie c Lc < n I 3jljJl^>J1 3 Jl_>. jJ I ( ^ r ic 

1 7> ilo 1 1 ^ j *r i ^ *i H 4__JLi_iL ir J^k* * (j T c-*-^!-!!! ^j- 4 ^j- 4 j Cladon 

Classification ^„t j 1 ?~\\ ^jVI ^jl LsJiLa) Cladification jjb ^_<-uVI I jub$ 

.^Class ^>-° t 3- Lt - u - ,a 

Cladistic Analysis «i i », (j? ^j^* £i>^J J3— l>V ^jL^!^— *-M 
3 j -^3 (j^. < m<< W I 1 ^ <. 1 < <>Ll^a j-aj iPhylogenetic Analysis Jl 

VI 

: l^oAl L^-i^. 4j ^jL^ ( JuJl>J1 
jojiaj JijvIjJI ^j-iJI (j I *^-J-i 4jjj) U" I \ ^jj-jlll p • -a ^_u_)L>o ^» Jl^. _ ^ 
ij ylc :4Jj1 4" U CjLcj_c^>J,1 3^ ^ o 'j; i^ljjVI {_ya 4jj 1 , <a " o j», j r Cjl_cj_<a_?c_d 

^>jc.j3 ^^k. uLiL-jjOJI a j j j U 1 1 c-s'^Ll^I jjSj^) Paraphyletic taxon ^jlblZLa 

4jjI jJUI CjLc^_4_^JLI a 4_Io I j, " mi| L? _3 ^UaiJl IjUfe 4 j t ^ JljL _ V 



^pgJcfcuJI £9julII 6ouIj^ :<LtffcLaJI SJjjuuI 



^ < dili 4_Cj_<j_5c_xs ( J£L! 3jL)JL>- 4_o^_c ^IjlLiI |jLi_a Jj_o_La5 _ 0 

jLjlcS" Apomorphic jl^I 3 j,\ >^> ^ /y» 4JlL*UL! d ^ .^Tl L:r Lc. jl ,^"^V1 _ A 
L^l_^_Lof) (j^-j tjV 4_Lk a.t U> iTl a j ^ a ^ • ^- "j 1jkSL&« , , . ^uLJjJLiIjJLI 

» 4_Lq jj^I ((<— dJ^ ClLI 

cjIjuv^ 4jjlyiJLl sister groups 4j)lj_lil cjLcj-^j>JU 4 j <utl Jl ^ r I _ V 

L^S^L-uf^ l_3^L>*^M L«a_4 LlLljv UajljJ m > jjf f^J^^ (jr^ 1 d J 'V ' 

KgyJci^)) i?JLitjl ^jJl Cladification ^gj^Ul II ^> jj : Jj-aJI 4_^^Li>.j 

4j ^Ij-jJVI i JjL>.J t jj) rtll 4_i2_l^3 4_i ^JjuaJI JL3 ^iij Mft**iTI 4^1 U i! IjLp^j L-uL-ul 
±\ JlLcI (jj-Lc.^ . 4_i_u_i LptILo ^ j r a 4_jula_ua_4 d J -^J' ' CjI J_>- a ^IjGjI ^1 ^>L>.Jua 
4_i_ua ^J^c jLualt^^l ^j^'^j ijr ic cJiJ-uualJI ^ilc 4_^j1 ub ^Lc 4jLa ^j^a J-^I 
VI t^cJbjJij (J-<j-j[S1j V ^ jJ! ( rlji j Lu <i ^ l^j "m <t t» T cJtll 1 nft 4 _ 3JL>.1j 

j J,., «a 



Ll>oJqjuJI 



j—^jj \ J — dbl t *-» «Ij * L-i_llit3 1 a \j juJ\ O I j l j " r V 1 j— I ^ i 

S L^__La (jjjjIjJI jL_ZLifcj lili a • 4 j A j * f ^ "tl ^ laJtil « 

. 1 ^ J j <L>.L>Ji Jul£. L^_jv 1 j^t_j_i_u I _j CaLajljtJU ^ j-it-jj C-oIj ^Llaj 4_j_t^j fJJ _ 3 

JujJLl ^ " o ^ 4:1 j 1 k "j Lj<w 'Cladification ^jjU'Ti 

JUJi__>J iiJ^ "i mi I, I (Jo-^Vl Sj^fcUa ^lr, ijjL<j_lx! -o-£ljtj jLjuVI ^^Mj 

i dendrogram £>ilJI 

(J ml t n" (jj^Lj <j 1 ^ »— t.*Lj L-4-£ 1 J JL-JLJ J "( m d ^_lLltJ ^^ji l ^ i C)j3 

^1 jJl t^SLftj 4. K mi U « jla L;r JLi I * jU j . thamnogram £j. (\ "t W <LA^> 

4x1-4 . (4_4=u>-AJ1 ,j1 juJlII) iCestoda \^ " m j , t M 4-c $ ^a-* ^Lj 
4^3_<i_^ jlju t (Flukes ^jLi^Jl jf 4_t3j^j| ^IjljjJI) *Trematoda IjjjUjjJJI 

,Turbellaria o I ^SLtU 

(jr LaJLcuj ^1 l^.j ^1 j— l-l-Jlj JjL>o ^ <4_j^__3 i i d t cLLjjlI ^jSj r«J 1 — a _ V 



^p^Jg^jJI £9^X11 6uwlj^ :6>j<6loJI SJjuujI 

^ 1" v i ^ < ii L) 4 ^ g ,„u,i, AltJ 1 Ci I Jl_>- 1 J>_l_l<^j ^jyJLc j ^ J ' 1 ^ t I ^c_LLa_L^3 1 

. 1 ^ i uji J 4_iJ ^ ^ * Jl>- JjJ Jua CjI j 4-lLuV J^>LHl_) 1 ^ t^W ts*c%- 

.i (j-li^j Coleo JjVI n ^ya 4J3SL4 ^Coleoptera IjJbj jK) . . . 4 <;K 
4 j3j u i r ^u-oVI 1jlj5> Jju dJJjLjj t 3 st_L»J ^ )« <n Ptera ^1 UI j <. .1 

Ijuk (JjlIj i 4_ijjJ1 <jJ_& ^Jj-> I 4^^JLJtLjia 4_a_t^ 1 jl < r'o "1 , «1 J^JLjtJ La 

— 1 

> \ \Ac ^Lc jjL^J! Gode of Zoological Nomenclature (SLjl_aa^JI 4^^ 3>oA) 

^_a^tj "< ,,na .(generic eptithet ^ <i . .na) genus ^m^!! lJJ Lc. Jju JjVl n mi 
Lx <»_cuj i ) ^j-lJoJ! Ijla Lr *Jul\ species ^Ul ^Lt Jju ^LiJI JjJlj . 
4 j» loTJI ^ t> n miTI cil^ 4-clj <^T1 «jufcj i4_oLi L^j^tj (specific epithet 

'(" j"J,'J^ tt U * J cPl 5 ; ' "*') Linnaean binomial nomenclature 

5 ^>_o JjV i ^ « La 1 ir <lc ( ^ m < La 4j 4_5Lj>JJ JjiiJ ^^luaVl 

4j£. ■ "«1 a j \ * a rys jLstJu-ul La ^j^L) 4jLC<-< <iVI LljIc Lulj . ^ I Jlj Jl>- Lcjj j j "r 1j 

. CjLJLulJI J-ii^ 3 Jlc L ^austjOJ 4jLxaj La^_j JLoj *—^3e-J Cj I j^-lilII C^aJi 

4_LuJl ojuk \$'<a c.-» g-w ^1 4 rtUUI p^ul « <n ^a^JL I j tatype specimen 
4_usL_>Jl 4" j <i ftt j-^aVl Iju^Ij ^Type locality 4 j ^jj-olJI 4 n UA,\ i,nj 
j^j Jljv^j ^1 CyJ 4»j ipolytypic specimen ^jLoJJl SjjlOII ^I>»>IJ 4 >( mi^TL 
^^Ll jjILlj^ » subspecies cLjlj^JJI 4_ijj_4 (JT a t j * 1 *^ j <_<,-•>■ j" < >n J)JI>^ L^jI m r 



Jjl tt; yP e species ^j^-cjVl C^-* * o« ' > Ch 5 * n 1 £>j Ji' 

I jua» L_j_iiuLu^ *type genus ^jj^ojVI ^oJL^JI ^_<-ul 4_I_i » a 4 1 j < /\ ^ (j-* ^ni-v 

.^j^oj^M ^xj-L>J1 ^_i_ul (^ya d lj tl ^juj\ 4^.Lu-o L_xJt_) Lu.L.ii"i 1 1 
4_iii J <u_*.t, 1 j_A l^ji o i nl ^ Jl3 1 4—ui-tljuaj 4x.j_4^?c-4 (_£ 1 » Ls-ml JJju Jlr.j 

CjJLjvj ^jt OJlv jUi£ _ lJij_Lu3jJI ^1^, 31 Mil 4jl Ju 4_ualit_)^ _ Lili j a t3.lLc 
. LjJLLc i s> \ ^l^- 4_La «jlljLJvl ^Vj-uI ^ 1 Jl-^-i—i-o I J tgl o ^Jl^I J-jJlI CjI jj—j-o 

4 ilft, f .^-2 J£"Lmi a Jjt V j _ 4 "< ,.L.7t i m\ lj->S - JljJlju ^ujJiJI ^_i-uVI ^1 3_}^_*J Ij 
4 CjVL>J1 aJLA Jl>JL» 4 U M dajIjjuaJI , 1,.t < i^a IjL^Jj iCjLa^Jjtll 3jl «7u J 

^1 p i » <? n organisms olj >>>»"iU ojl^j M.r ^^LlJI jj^JI t ht^"'t * 
aM<< 4 .^^LUl cjLuIjjJI ^jSJj tCjLjJJI 4SLU_<u LjLoIj J^JL» jL£ t (4JLJsjJI 

O Ju_>- J— 3 Cjl J 1>> *" <ll 1 ^ ii J < U3 "l T 1 (JSLl_^JI J-.L-L.tJ jt"l ■>■< <j' (jjlC- 

cjLo-uoIjJLLj 3l^j L^J c< 1 ujJ LaLM^- o' 'c?-'* 4 ^ 6 a 4 Uni ^3 ^j^.^ I cjLuISJI 
«Monera Ij-uj-o» Jl ^u-ul t g W- 1 - 1 4_cj^*_a (jr a Cct-^j l^^^ ^4j <iUtl 

cjLLjL^ ^ 1 ^ La ^0 ^jl 1 m " V (_p-j>. *Prokaryotes 3l^jJI cjLljIjli ^1 

.«Eukaryotes ^j^l cjL 

f*) - _ 

(Eubacteria 4_iiu_l>J! Ljj-n^jtlj Archaeobacteria ^jpVl j! 4_4jJl2]1 b^j."^ Jl 

( 3(t + A _ 



i 1 



< 1 



3_JLj_3_i oL_j_ljv JSLi ^jlt ^jijlll j ^ 1 oLIj^-^ ^ ^jL* ^ ->o ribosomes oLajj^_ijjJ I 



icLiijL) cLLaLst^j 4jjijJlI1 Lgj.lL: <jL ^ . ' " ' 

4j_L>JI 3-x^5 c_jLL1L£ 

organelles "'L ^ ^ L^jIjI^Ljj 3jpl o "i c o La j_lj j j_? ^L_uis i> _ 7 _£ J*\ ■ m*mj 

...CjLj t-ia-_«JI oJLjfc L_£-> Co <^So ^Jlll 4 3jj L 1 1 JIjJ I — 04 .4 ^ j A UI' I ^jJLll 

Lgj Cj I.iuJ (jy^JI A_ljLl^JI a 4_ul_j_>ull 4-3jL*jM j jui> 3l.iVit 4_jJLjJL>J I Jj ioLIjJI ^ 
^jJJl ' j ^ j ^ ^ dij-AJijl Ji_flJ (JL>. (^ji^.^ > 4_]j g >■ <a (Jl j3 V 4__tl_>Jl 3ljj 

"W • ^Ij^ jlU) I i . ciujL^ ^ L>UJI 3jujuJI cjLuKJI cjLIj <j' 

. ^ 4_i < 1 1 jjjJLo 

j^j-A 3jLsJj 4 j A j ; ■ 4_c ^.cs^tj LjjJl^ ^0 -v Ju9 4— lL>J I Jl_j_>- j L^.La ^jLS" 
■ m rrTl Ijuk <jt lijl JU T I JL j ^ Ls j-^-n^o jL£j (Protista 1 "< 1 n'j^jJI) ^LJj^M 
^yJI < )j_sl t _ 3 _A CjLuL^ J ^ -"'j 4 j ir\ * "t, I CjLuI£LJ1 4_<aj_La_Lfi j j .t 'C 1 1 

i(Protozoa Ijjjjjj-JI jt oHj j ->JL ^,0 m" Lc ^^3) cjUj1j_j_>JI 

{j-bj Cj Lo jj Lj jJ I L^gJLoj) CjLjI t iH ^J! c_j j—isi ^^^^-A ^j-i-t cLiLjjLi^a 

(j^" tst liJLLa ^ji^ i^fungi j-L^all L __^l_>. ^-^3 cjIj 4_jJLj ^ ^ j o 7* g j 

4_^Liilj (oLjIj-j^JI oTJ) Mobility 4^>J1 Sjjl^JI ^ JjVl 

a I jj V j T I 4_Lz> l_£_u jj 4jj i>i c j j ^ J 1 j_j« ^j-o v I Jl »t I t Lu ^ liT. 3 j I £jr jb 

Qruj ^jjjl j t U jj joi> VI (cjLjL-U1 3 j chlorophyll J^jjjKJl 
Ijla j 1 j j r ...cjVLj>J! f i J I ^1 i-iL l"u £_udj_^g L^_J! ^-laLSJl 
^jiuu (^yk: jl o"ir Vi <".j-wf L yA\$ t («Cavalier Smith o . n «U-JLaK» Ltlj^f 

^jiajuj 1 4 j Mi,r V I j-c 4_L*__d ^Ijjl -^J-^J cJ-^ 5 - JL--fcJ _ ^j^ajl )^_-*Jl 



tim "> j Lixjl oIjLlIII 43jj-jm 4_t*_ L b^J,( i^^j.^! 1 4_Ji_Slj'^t d^j^>Jl jjk 'j <^*\ I 

.(^^lil) ...Tropism ^L=tli^l 



U. 

1 1-> , ^. * 1 j <; j m 7Cs M-SLlA ^jJLal ^^jJjUs (JjltVt.t,! IjLA ^ ytso'W CjIjl^jJI 

t^UI ^ 4.j.^t-.U CjLuKJI SLajkU 

:tjrt&U« Empire Prokaryota (Monera) (j^JJI oLuI ju «jj^l^aj ■ 
.Kingdom Archaeobacteria ^jlHI L^pSLJI 4fLU_* 
. Kingdom Eubacteria 4a2_uL>J1 L> >.G<Ll! I 4fLU_4 

f*) 

: v <r , i n ^aj^ i Empire Eukaryota <_£>^ oLuLtJL>. ^^lalj^l ■ 

.Kingdom Arehezoa 4_cjJlUI djUI^_pJl 4iLU_4 
. Kingdom Protozoa cjUI ^_pJI 4fLU-xi 

/**^Kingdom Chromista ^Lu-oVl c^lji 4^LL«^ 

-Kingdom Metaphyta (Plants) 4_uLlU1 oLjJulJI a^I^a 

j» 

. Kinngdom Fungi jknfl 
.Kingdom Metzoa 4_ul^>JI cjLjJlajJI 4iLU-* 



. L^-La VjU ({»^-11 C"*^) «J*-^-^-" 
.(^^HJ) ...4_JLJ1j ^L^jjJlj eljj^JI L_JbtlaJI 



(jj^ J JL^>- L-^ia^i Jjt_cJ ^jj J£ L^-La 

t Budding ^ciLj-jlll jfl'Ujrtg jJSi .^j^MJI jjl£tlt 

^ j <a "m L-a ^ ■ ^Jt> <_tl j_i nSlIj 




a jjlC 4., y mi 1 1 4_^Lui_4 L^_i I ^jJjl^j i4-jjJlj mJI 4_j^-jJ^_v L^Li. 

(^jIJjMII ^LSjJI j->3 L^L>. Lc^j llHjla . 4j>l>1 j I c^jL£ 4-j^j ^-1 m. aVl 
Lj^U- ^ <U3 jlj ju>Jl j)j-aJI t mi n tParthenogenesis ^jjuJI pL£l!( ^ 

4_uia_j_Jl 4_tJL>Jl jjialo 4_}_3j _ I JuJL>o 4_*jjj^M _ ^Liu^a^M ^Ljlj| > "*■"< A m£ 1 

t> J-tA^> cr^ ^J>^-^ t^J^ 1 -^ 1 .H^li ' ^^-^ Aj-^ lP! V 1 (ri M OJ- 1 t>* 

cjLjj. M<flT! ^^jsj ,jJU cj 1j_ Joj>> Ly j^ ^(-u-L>J I jjl^Llll £_<s u-jjLmJL ^jjj tCjLjjl 3 a^UI 

.Planktonic Crustacea 4^1^11 

ISU Ljj^ 4^JUJI 4^ jJI J£ j^) 4JL^Lni! S^L&Jl ^ ^...i^JI 

jjL^UI /ji ^ La>j ( i. rj\ 4 jlr <j <i " 11 ^ j I j f<J , ,H T ^iilSLlll 
genetic )> Lr u_>JI -jjLj—UI Ct Li SjjJb ^ o y j j ^ SjLj} 3^ ""J ^ < « <>Ji 
J^vf jj^o inll t a ^ t_o_ol£Lll ju.v ttl U_4 t « variability 

IjUt^l 4_jjLj>JI j_AljiaJI (j la (^LoJlII L$j J«itj ^pJI 4_aj^_LaJI ^1 m" miL)^ 

t4_»J^SJi (jy jS ^jj^j^l 4_<ut> Li-u.1 ^-llii UI jJuLSI ^L<m-A( 4_oa-o ^ ^ 

t ^mn<I LaJU£. «4_jJL>J1 4jjJ^_)» 4_i^lj_a 4-^ljjJl {jA 4_jjliJI 4JU^JLI CjIjuj 

4jl aC, (J^-Lill j tr\ U\\ (jlj i3 JljvIj 4_lL>. ^yJb Lojj (JJjLdjS (jl^-p- mJI 4-iiajj ^jl 



La L-al. mi "i jJt CjL_u,ljjJI l_3JU4> jL£ C. j ^ (jrwKjll jryLfc c Lot ^ 4JLvSM 

ajiiLAJI aj^jJLI c^Ijuj 
iyuL>%}\ c\j^>-\ (j i ^LUlj t4_i_c^j cjLLljv i ^ j 'g ^Slit_li 4_jJU— sJI <>jl& <jl Jj^I 

Lx_>I 4j^£jJ,I Li^L-iJl «ciJ^L-u» <j1 : j^>-I j— ; j t "bj * 
jj—AJ I (jjjj^j 4_a j^jt^a (jr 3 « 4 j S u n^JL I ( J-^>J I » ^Jjt ->o ^ > I Cj_a I ^ <>> ^ g 

iAjjjlalil Lj_^. jj j3_j_J I ^lil ^1 Cjj! 4jt jJI CjLi^LfcjVI t^Ul>JI 

i4 w^o 4nUt juu VI V O! .4' t «l[\ 

L^l£jj ^vjjl (Ji-1j CjLjjJlJI «LLvf jjj^jj 4 i ^tl-l-i 1 1 (Ji-lj ^Jj-jIII lA-^* - Od5^ 
cJiJl ^IjjtJ jM^II (Jj-2 Lcjj - L)j>jj '^U L$-> ^j-^So 4_lLui a iLjj ULaJ 1 
jyi Lflij^jLjs ^jL^ JjinTI (j! Lq_^ 1 4 flLc, ojl^ L^j ^ ^ "i ^j^ljo ( j^J _ ^*Lc 

"^^■JLiajjU i i. ~i ^ q\ JLju 4wq_j_2JI ( Jj_Lfi ^.j <^>l i <J? -LLL>JI ^j-j^Jlll 4_JU_C 

^ ^Ij-Ul *viviparity ^V^llj oviparity 4_LbLtVI ^jjk^j > t q AM U jj 



U?oJqjuJI 



4_jU J j SJI jj ^ <\ j t ^ "i -w. tt j_j^JlJ|^ j_jL£HI ^i_jJLqju Cj Lj2. j_ju3 jJ.1 

.«J-i-uLlLJI Lp. jJ^jj » ^i^. JlC 1^*3 ^ 1 "J* Ju9 _ «jJJj 4J1 <ir U _ 

fiLalaJLo ^jVI : j mi r. £_*_utll1 4jL$j l_9jvL>. ^-tbj^o t'iitS ( _ jy ILl ! (JjjjLIjJI 

SjuLcaJI (_ajM^laJJ La_£j >^Vl jJLj jl>J ^11 ^ yCl 1 ^Lua_cl ^ji ^ t _ T JL_5J1 J^C m< " T I 

^1 4_ij > LaJI J I 3 «\ a >JI 3 .((^juLHJI ^^Ul tjJ^JLll 4 jU f ^Lul ^ 

j*j*_*J 4_^j_i l'j J j" ^r*" j ^Tl ^uLfc 4_>JLt-t ((^j-a-jJliaj) U inj I » L^j m^J i r\~\ 

2UjLlU 4_J^ o mi ^^k. ^ h U J-aL£U( J£L> ,3ju1 jJI 4J1 o r f 4_j_3 

4_1L*£.1 t-Mt^'a t 4-^j) 1 1 n c j, j r SjljJl^u cljl ^1 L^J^VLv. Jji-£>jj ^yjJI 4 

^_jjjLjJ1 (jj-SJl 4jI_£j (jr&* (JL*£.I Lb^Lj Lo (J^ M^k, 5aj A" a 
4j1 U^Jjt (j^ ^-L-^ *LLai.f ^ tj^J ..j mm (( U nj TLLajU 1 i.jl» 

5t-jJLl ^jJa-j-^-J I jj-fl ^j^SJlj lIi! jj, \ Ml 4_L>.| (jlj J[jj AjjJoj ( _ r j(_LJ 

4JL_j j^LaitJ ^«J 4j1 JiAjJJ ij^Jljl L^lfl m oj^j^s J^J-C- (jr^ 1 ( ' T~ ^) 

^5 ^i-T I k* ^y^jJL I O j" -O «jAtJ Haj) U 1 1 )) jjli t —*^J^i 

4_lCj_) ^ J ' ' ^* ^ *. ^-£»5 ^j-^-) 4-^1 j "1 1 1 i**>wV mi (jyilll S^j^LlaJI l£Uj j j ' ■■ 4_lI^L?t^a 

jjb «^L-C. < t ij m i)) J^-^J ^palj-ILal (jyJJ tj-u-JUajjU 1 uji i u n 4 j 1^3 m 
j<Jj (L^jjLc. £JLj (jl j^lolll 4 jU r ^ LLa_>. J1j^Jl>. ^ Juz. J^^-JLI 
cr u_>JI ^alj^^—JI VI j-A u rt ->JI J-^oLjJI lj_Jb j! LL_jLoj ^^j-Js VI ^> 1 "<j 
(J? _^ ^ ' " ^ * ^jJI^ i4j 1 ^ ^ jjiajJI 4_lLc— c ^j—j ^ JjkJ I 



j — \ c jl g_»_>l <U^V( jJjLSLjJI ojJb\Ja 4j j Lj I La-a |*£.jJI LT -lii^ 

j—t-j j ii ~>- ^ i j) ii— ^ ^jj^SLrJI L_j ^jJj_u ^-l^. jjL-^ Ojl? — sJI 

^L^jJI (jiajJ « tj;r £ljL(i» jn> ^ 1 a J-t 1 i W Jl (jj— oJ I ijr fl VI (( {j-uaJ Ltojj U mij I » 
t j) MM.S'lis 4 4_Lxj_tju_i oj.\ K a CjL-uJju 4_j L*JL-u V Lj^ 3j>j^>JU ^j-mJLs 4_jL_L»_i ^jjj 

La 

Stensen& De « l^>-^>- «(j » <* *> ~ * «» j J ^ ^ , cjLjjljJI 

4_>.!jJLl (^jJuVI j <A.tJl ^-1 1 11 > cj^L-loj^>- ejai mi*>^1 <3-* Graff 

IjlSLaj .«K. E. Baer j^uLj d mmj} JjL£» 1 j * LajLic ^AYV ^»Lc ^ 

*3 m^^U ^jltVI JjLSJII 

<j_a JJLC J 4_x£j-U j-AL>JLI ^\j'tJ^\ Juu i^LvjJI i>-<> ^J^Su 

jJLa ^jj-^^j «Spallanzani ^l^iJl t < »» ojuu « tjr 3r j t,U» _j l^ju> (^lLs-LJI 
^> Jib jl^Jj ,«C. F. Wolff cJJj_3 ciLjjj-fl jl , m,L£)) ^ «V. Haller 

^1 *_J I d n\j U > 4-lLu>J1 CtL*_ij|j jJI C*jL^ j miT £_j_uLlJ1 tJJ^I ijy^J 

J^"< mi o (jj-^ ,A i* AXy\\ Ljjv jJ^_i_jJI O^?L*j0 <Lsr j f ^ 1 1 CjLj l^i *t\\ Jabj 

jJuL j "1 1 fuk »1 oUtTI (j-a 4!i>Lli ^cic 

«V. Baer >^ijLj oj-^^ «Heinrish Rathke ^jlj p^j «Christian Pander 

l _ ;r 2i ^jjjL^bl \ ^L_>>jJI tfj o mi" *>l La IjjjL^ 1 iuli^LilJ) 4_j_4^j^_>J I 



Ll7oJqjuJI 



Ij^U^ VI U^I 

t^j-i'VI 4_jj! ^_j_>JI („m ,mi 1 1 jjl>JI ^jj^jJI JaLoj t J> J_C JL>- 

L. ^tr>t <v <jl ^ji^. ,oLjjl_£Ja}Ln ^ La^-ti-^ (-a^^JI cZjLjj-jl^ iCjL^^JIj 



_ «Remak liIUjj» LaIj^I ^1 L yayse-al\ ^-jLu ^^Ic VI - SjuJj 4 jl^. 

I <j h mi "<< I JLS «liJjgi <nt» U^^^ 3 *^ 4 \ i-u.it b La! . ^ AOY j»Lc 1 flilr 

t^yill 4 nj^J CjIjIj rtU (j JjmTl^JI 1 ^ 1 1 n "w. JLoiS 1 1 .Jl CjIj-ouu LfJJj 

jlj>.i u^-j-Ij (jSLlj ^tj^-L^J I £^<s t^jVl <ij->»JI J-^>«-t L^it j-^^ 3dj^ o^ 1 ' ulj 
< nM,"<o) «Miescher j ml.j ^» ^1 ^i-jw ^".^Vl ^jIla -uu LcLc uryujl 

4-jI o .t J w_L) SjLiil ((4_iia_Lj» _> _ ^AVi - \ $ (j i mi J (m^jijjJI o -h J I 

i ^ J — 3 jjl (jr JI _ IjjSLikj . . . ^4 j «iau-j jJ i 4 j_L>JI j»l lm ali\^ li I " \ 1 

^■-i mi U (J-L) : j-A Ijj-i ^<i-i- > JI ^jl ( JT lc (JjJjlII (^\-^>- jJj) Ji— L.L<i T I 

4 i>>j3-iJl 3lj-> MjJ} (cjLoj-ck^ojij^LJI 4j jLjv I 4_£,j_^jca L^_aJ3j j m^j_^jJ| 

^juiibJI dJs^ 4j_iiu L^jL^^ t 4_ulj_Jt oLiipJI ^ 4.5j °u ^jj^tj oLiLS" -.Tunicates oLJMJlII (*) 



.g .A -<llXl ....I 



(j-i^r ^Vlj^jLoJI (_>^aJU Ji^ 3 ^j-^jM L*Uj tJj-S 1 ^ ^ LoTt^l JU9 jL£ 4 j<i -w aJubj 

.« Koelreuter jujjjJ^» Jiu cjLjLIII 



0' Ur*! OJLH* *La} ^L)t t^J-* j-*^' I Jub JJo JuaJ S^-L^jJl jl 

J>J^>-J I^jU3j-j_3 Lj3 < t " < ^ 1 « (jyjJi ^^-i 4, i d rt i O -4 U^I L&ji^LaJ 

4 jU r Jjs-^c VI l_a J^oLSLH -ij-iil 1 JlA oii-^ ' ^ 4 A «i r 

djL— 4 u I c Ijj n lUlj taj j j<*ij U t, I ^-jj_-<uVl 1jl_^J unfolding < U i „i 

cj— jo-JI ^ ' «" ^ "ti v j eVOlution u A 4_jJ >■ M < a 4 4 jl o 

4_>-L>.j 4^ ts*\ j j t lQ d ^j-^*" O^*- 1 - ^jj /Tl & jI^j J^l 

^j><Mf o' O' 0 ' ^iirtll J< ,VJ1 4jjtnll 0 rtUUl jljCLaVI ^jL^ JlUj 

1 Jub • I ti^J 1 4_!xjj j 3jj_ uo 4JL>.| JLi ^j^cj (j I J—l V ^1 i r? **< , <-u.t,1 J^_AJ1 

«Theory of emboitment 4^j_Luoil jt 4jj^ij» ,„j Li L» V* jj- 



^J-nfc : ^ Ai , „ J's n, "t,l j^__dJI ^-jj^l ^judj_j«s ^j-C * ^"^^-H (JIJ— c<Jl (jl — £ 

.((«^lU) (_,'«llj (jr^-' cr^ evolution unfolding ^ Ji^*la <L>Ly<U (*) 



JSJ (jrUL)^_3 (j^LjJI ^ i n o\\ Jl j m.H Ijuk ^yC 4jLw^Lt Sjj-C-pJI j» I 4_Jaj^_JI 

<Jj _ t ts*i) CoL^ tiJI jjT mi UI JLa-£.VI £jjs JljJLaJI tfljLt .Jj I <i 

<jJLJj> JJa LaLu lluia^j Jl3 (l^J-o 42."m.'lU) isjLLuaJi 4jjJiuj Ly L^I J< lhIlII 

_ ^Vtj ujVI cjJI >L^1 ^^ic J_JjJ1 c^ajLs j ^Lc ^ «Koelreuter 

ijr lc 4J*1 jJI T^Llilj <>jufc (j I J-J-C. * 4_jj> jJI <j-ajLua_>. JU Jl_=kj _ ^gjl t h'iTLj 
^CjDLjj C-Uj^*-I L$jV 4Jb^io 3j-J-il 4Jj ^ a dJjo Ju9 4 nj n 

! O^Jt ujW^ Lf^^" 1jLH-a ^ 
(JLi-tJI (^^5 LaLoj ^-loIj ujVl CjI n ir> <j-u j_^-j>JI <jj Cm tC_>U(j_Lj>J| 

(j\ j-lt^II g.1 pir ^j^nij ^aJ J_U,Ljj » ( j^l.*v>J I j ( J t j_stil 4 t-^ \~ Tt_^ 4\jj j (^^jb 

o^juj 4 IjJ^i^il ^ 4jljLAJI Regeneration ^L^icVl l> ^_s^_*j 4 r 

LoL?r 4 n't I j-j-^I 4 + j i U ol j - Ljij.jfej^ _ L^jI (Jj t ( j T L_jSJI (J5CJl.iI I 

LoLilt 4_jJL>. J IrS") Cj^aj^Jl ^ jMjtj)**' J ' » 4_Li^ ^jj lI^j ^lirttl J'Sa^uH 4_jjJaui 
Jji oj 1 fjK, ("n |Jl_ u hj\jj>A\ J^j^SLj Lv jj (jyJ-^ J-S^-Mi-Til ! jj! I ^jja 

Lc^l «C. F. Wolff cJiJjJa» i 6 A r jJJo) (iJL^j jl) Ll>jU 

j t.al\ j i ii £\\ ^cJ AjjJaJJI dJub ^jl y -j.r. *«^5>Jl ^t^U» : jjb 4 <^ aUtil l ^" ^j jl^> 

t4rrtr< -^U 4jLu^4c1 (^^^j-^JI 4-ae.utul ^jLoj 4_jl »r y t n a"t L^ji Jj . L>»j^j3 
(3j-^J . jjj "i t^> j L*_^ 4_K .Jii">_a J-±£- SjLjwIj 4_Jl>- /^.4 CjLiiuJ L^j I KuC 
^aU» <U (j>5^-J (j! ^jH 0 "V V oLolSJl l j r A J^ ^jl i «J Jj !n i j ^LcjVI 

(jy JLjL**i*<Jl ^jjjS^jJl 4_jjJflLj t-jLstjual ^_j_<4_>. j— Jl2J . 4_j ( j^)l_>J I ((^jjJl 

tjr A ! jlij A ^Vis essentialis La>j <umi! ^^Ul 4_ui_>JI 3jJiJI djub ?r j » 

S4_ic^J(Jlj (j^\ V"iH ^j-o 4_>-jjJl £Ju4> 

^^_±L>»jyi (_>-ajJI SjjIjJl 4 jmI^UI ^ (JjLSj (^LojI ^jj-c j l.l «"1 <_j j >^i j_* ^JaU 

(^j^Il) Vis essentialis : Cr j*>3 



^yij *v ^jLjSJ jjI t n mi^" m") <jl 4J.i .i ~>JJ g. ^ U CjLxx a, "t 11 J£ 
lj-j.Tr a I^JJ ^JLjJj^JI ^jj^JLll tLojj-La '"'J 'V 1 J*C frj t<_il i Vt 4jj J_>JI 4juajj-JI 

Jjl l_L Genetics CjIjjjjJLI ^dc ^jlSj Lajul^. t^^j^ <"« t i! oj-aJI J a " < » a ^ " ^ 
(4_jJl t "n L$_> Lr lJl ^ ^1 UH 4jLfl_ju3 ^La •>- jjkj t«Phenotype c-t-uj i j g » 

Lj JLlj>J I < t m*?jJ1JI jjfcj «Genotype c-^Jj) n -w» J I :4 <i mlj) (jr"" ^Lill 4_jv^JIj 

^.LLjj , 4 0_)L£ (j I _Lt_i Sj-ALIs ^c_jUL<ajJ 4_<Lu3 jj «LjjJJ.1 uIjLlLojlH 

j t ^ ^ I t, 11 (JjJ jJI ^-A 7- \ ^ A "^j^ liJJ i L^ l£ ~ 

J^jj^j JLoTl^I ^^^j-A <tLua^>Jllj t (( ijrJLJ LjljJ 1 ^jJ^SJlJ ( » j-ua-uJ ^ o W II (J_jJl_jJ1 j-<fc 
. 4_tJnjj_J I 4 K mi" a j_lC jJLu 3 Jl>- I j 4_lL>- -j- 4 ^Lua£. Vl j-L^La ^_fLL>. 

t^ic J^- m, o Genetic Program ^ 'm ^ ^sli ^ ^JaLil^l jji olr ^1^1 LsjlLc 

. j_jl_Hll ^j^SJLII ^J^aLcj ijr L_dJI jJ^LcuTJl ^J-^Lc ^^ru jjLLlJ 4\t<~\, **■ ^ ^cjj LajI _ 

4.1SLja.t> — Al I 1 j ^ J j, *\. } ( _ ? lJ1 BjLJj^aJI <Jl— >J1 C /„(.a.-lJ ^JUbj 

1 3 &> ^ ' ^ j_Jl cJ,_>JI <— il n tr>ljJL Ldjl U ^ Jj <iU 1 n.i p ^ < ^ ^ 

L^_l3 L*JLl-4 CjI o jom" 1 (jjitf' t ) ^c^JSLI i 4_S_lS_>J I ^Vpa c- jJk ^tgJ jJ L_4-5 



, I ( Lt, 



U^L^ ( J£^ i_<iuj (^jJI Cf* tjfcll 4 1 1 ii 7 T La Ltiajl fc-juvr Ijlaj iL^^Ljj 4^*1 * 

L^JLo ^jLj^ai <— t-Ljaij i3jL>.I^Jl 4_xL>JI <?Jufc ^.LcuJLil (jjC 4_>oljJI Lj^L>JI Cjj-iLaj 

(jr 33 _ 1 i ii i? >" ^jl JLju ^j->- Luaj o r (JJjItkJI jjLsulJI 4J5Ljfcjo djjjij JUntj 

<ji_L>J1 ^j * J 111 La (J£ (j I (j^A _ j mi r £_j_uLlll (j^_dJ! CjI j i j iLcj 
JljJcc-TJLj 4_jjj^*ljJJ1 4_jJ_>J I Si jj ijr ^ 7T, , „ 1 1 oLu_>J I jJj»_dJ La^J 1 ^ JJ-^Q 

t i Lsc-j^sju» ^£:jJI ijuk (jl^ |jL-3 t l_£j-ui_i 4_uj_>J1 j_l<dIJjiJI ^jyi^. j) "i Vi 

J-jl 1^1 Ml ^JJJJ ^^JS (J-L^iTI cLlJ J — >• L ys\jSt, °l\ jJfe J—J f il rtl i-Lr> Ml ) i (jL^ 

_ JL>JI 1 jui>j 4_xL>JI ^\ i n?')\ jj^i (JjOj^JIjJI (jO_Ju>Jl ^Ir CjLoj_i_ujjoj^SLII 

i (jr L|j>JI >- t-t^j^Ll 1 ^^A-'dJ-^' c/CLlL>^I ^1 M^jjj - ^ ^ ^jl^ LjJ-^jO 

JLuLjlJ <>iUb (^jl i 1 1", U Js_LC 4JjJ^»_1 ( " < j -w Jl^J . Lc^jLu ^yjS d)j^JL_ul 

«RoilX jj» cLijvLJI ^Ll5 ^j^o ^x.j-H LoLc ^jjj mi f j o" i ii I iJ^vL-u 



tfjjl (^jJl 4j|j Ln_^_4 «jj» (jl^ Ju^Jj . «S^j L" <iH ^1 i.ufiWl 4 jl-o-T 

j,- 1 ^Jj i.uil ^Jl-AL.lu Ljs ^ j i iPj 4_j^Ja_Ll! (-LUj jjli 4_jJ » : 4j 

VI 4j 



^ j* gua :<LuLiSJI K I 'i n» I 

^ya (JLu L£j i ^ ^ j ->• ' ^> I JL-J, I C.<_i_-^- (j-* Cxj L£ « ^j) » 4jj_laj (j I <_3^_jlj (jJtJ 

(jj lS! CiLkuv^Lll (_>iaJL_i ^ U - "Ij; CjJlLs JIj3 i j JL_u La (jr Lc L^jl t t _ =r JLj_j__aJ I 

UJI 

'"-o — J_3 C < 'i L£ ^Vl 4 jlV II 4 jJLiaM SjUI <j! jJ UjJu^tJ <jf Ijuk J£J 
(jj«3 lJu£LjJI j^-Lc L^jjJuS t. 'a 1" Tfcj S^SLjJLI CjLatlaJl (j ! ^,„lTl-^ tCjl— jIj j 

^ijL-^JI L4J ^jjd < m 3jjL=tlll L>L>JI (j^o >L_oj ^Uu L^jL^ <ascidian 

^ O 1 ^-^^' DWj^ 6> " jl^Jl t J .^n n ^ L^t 4_JL^U ^1 1 (j 1 n «\ 

mosaic or jj s-JU ^j-j^SLlIl jl ^pSLuIjjJLI ^j^rJI ^ .^i a 4 J^. ^1 U! 

^-MAj^l ^ (>CL>oLlII tjCi jl^Jf l^^-W -determinate development 

4 } n, cry^>J (jLa-ru-l^ 1 o A*» La ^Sea urchin >^e_±]| jJL& {y* 4_lL>. ^ JjVl 

j? aVl jlj U^>j .regulative development ^j^JLI ^jjj^jJLj 4 "i j ^ ml ^^i^. 



jl>-1^j ^j^>-! CjVLv ijy ^ LgJoJ i L^j LIu (jlSLo Lt^LiJl aju* ijr Lu CjVL>JI ^ia-*_> 
t3 JLjJljJI y "H ^jLjli 4_-ud^_>. J_v«3 . (VlJj>JI ^ lu, ->» (jjCi 4 (i \~i a ^JIsLJjO 

2L>uLJLM L^L>JI ^jLu a (t—uli _9 'J7-)l) Sjf l r L>S\ <■ t-j^jUl I (j-u 2L3^1*jM 4.1 Lila <jl ^ <>Tm 

. l^_L3tja IjjJ ^Jj^is CtBjJ JL9 ^ j 1 1 1 fjf£, 

LMJJI LkjJuuaj CjIjLj/V i n 3 j _SJLj*j 4_L)LUi jil j *4_lL>JI 3t>) (jr^ ^j-aISUI 
jIjII ^jjj 4-l«i^ JLjJl>iJ £yi j^j^t t U (jSLVM ^ylSI 3 jrt j'CII t j-C VI Jj-u jJLuk (j J 

VI jIjujJI) I 



CjL-iTuJ dll jl cuil 

JjLajJI ujjL-uI (j f ciLlj ( _ T ix«9 . LmijlII 4_oLa 4^ ojtn n (J^ol^c djjjj-uaJL tj^tj 4j <<oj jtl 
^_y£>j t—uj i^tM 

tiUi 4_i_^lJj ^JLuaJI Qj^rJl Oh 3 «-^ajftJjl 1 JlA^ .^j_L>Jl il^j ->J,1 4_Allit_4 t-S^^Ia] 
,Jj_a 4jjl TCla 4_jjI^_l>. i, i • lu ^I^jI ijj iCjLjjLiaJlj I Ji^jl .n-ull ■ U* g (^w^uJ 

Germ Layers 4dUbJ^f 

(^jS-Vl «iluincVl *lJ^>«JI »1 ts>C \ J 6^ ^ tjj' u' 'j-^> ^ 0*3 

^jJLia (LaL*j llUjlI L-klLioa ^j-^H o* ^j-h^ ^* oj-^^j ^j^W*^ 

'''t 

4_jjxjL>J1 7t i U ^ ij^A Laj1j->-j «gastrula 4J ^ " , ..Lv» Jl ^ o . «j ij^*-*^ 
> ln /^1 i j '.endoderm ^jj^juVI u 4 .<« "t 4 j 1-^1 jlII^ ecto-derm ^jjj "1 <VI 0 ^. M n 

. « mesoderm j I 

< < t mj Cj Lii_j_j>iJ 1 q^ L* 4jjx I jjr 3 \ djLfl-iIaJI o JlA J5j__ >-J Ct-p ciJJj JLjlj^ 



Lip^J^JLAJI 



cjL^jJL» \j±?-a <V3L1_ i jlUJI cj! j <j_Ji ^ Uju) nonchordata cj! jL -*>MJl 
-j__^l 3jb, \ m. L^_j_a ii-->JI jtj^>* O—^lj-ijl J__ ^1 iCoelenterates e_3j_»JI 

C_L_ I j) Lo (Jj_>- iJT ja\Sjj (jJLlJI Iju ij_<iijC. £_ul_JI ^jj-— II CjLjJLuu_i_ 4jL^j tjr i3j 
JuJ_t 4 ^ ilo < j - o L^jLjliJ < " (" p (J ^tl\ ?.\.ts\C VI 

(j- 4 (Jj- >,J 0— (jr^l ^$-"^51 L^JejLlj ^j.u,i"i CjLjjLftjSDI i h\~'K4) «L_*-Vl «lLoLjljOJ 

. ?\ t>\C Vl ^j^I /\_)<^j ^ ^ t j ilo II Lij^J JjMiJI CjLoa—JI 
C—J— sr ?<— «.J Lo Julj 3 JuJ_*- 4_Lv^_4 4_Lw0^a3j_*J I Cjt .<*> j UU <__ljj t_>L>Q Ju_ilj 
L^— II 4jst__uVl JJ_ oLlU-C 4u_*LitJj i ( _ ;r JJ j )j?c_lJl «l_>.Vl ^al_ L? _ 4_i_v!j>_>JI _jl j.'J*h II 
LtJijILo J^Lj Lo ^1 (^jjj 4jL_vO (j-^s CjLLjJ_JI ojufc (j^a iS ' d - - 1 o' ^-p ' 

J_>» I ^ > ^jJo__VI L^L>- ^jJ^ju C< cjJLl :^L_J Jj i < » ^Ir. j t 4_jj3 ^ ai 

L^Jjo Lu i i j ^Jj t 4 j j <^r L^L>- ^1 JjjtjJI Ci-Sti'vLfl i Lt>-jL"w <_*— jj^ CjLjLo^jJI 

j_>JI L>L_^ VI 

^1 L^Jj^>iJ (^l) Lkj-jLoj <zAus\j^ jj\ W 1,1 ^ fUjH t Jua^ae-lLll ^1 j»jJ^JuVl 
(j-o 1 ^jl jjlsj^aJll <jL£ c_<_j_^(jj L^jLo (Jl^ CjL- icU ^j^Uj (^-ujlv »1 i>i r i 

^j^-t <,^\ V" II Ijuk <Lx£^oJ-i L^lbLaZL>>l (jl ^ iW\\ ^yjJI i4^p3jjj^>JI CjL2_iIaiJ ^j_iLo-l!l 
1 1 ,3 1 M «Jji-ol^Ii!!)) ^jj Ci ; l> i(j^L>Jl |Clh 'v- (j^a 4 j t j i ln 1 1 l^jjl^Lol L^jLdoJ {j^Jbyz 

. ^lh'^JI ^jL>- LjL^J l^lti't^ L^jl-usIjjO j-ujuj j 4_utajL loJI 
^wo ^yuoiaJI L^lLaluI L^L>JI ^J^*-* < '^"^1 <-^i-J^ Sj^Lc^ 

5 j, i ui « (J^Li- LaL^L_>J 3b^jL-o-il1 3jjl_SJI j^J-j (jyJLlILij t4_j_»«^j j j__>J I 

tjr a_3 i^jJj^_J,l «ULiio l i!u.<a t, , fi 1*1 5j_?cujJI tfjL^J 4^3t_ujj . . . (jr i_uj>JI ^jj ^SJlII 

L*^| 2W ^j-A J— >-Vl \ ^ tS*t 11 J t4_L.flJ.ij) **l ^1 Lj^L_>- ^j^O 1 (luJ 4__V Vl J^t J 



.Induction cj^rmi^l S^aU* ^ o , „1 <JU£. ^ t j^L^II 4aUUl L^uj 



1 1 1 (jjjSLj j t _ jjJjS?! <iJJ - «Roux jj» J±L>.y ) \ * * ^Lc Jj J?i 

4jJtJujj^U 3jjL>J,l <L?txAij^l 4_tCjjJ Lis j jkjLjj jjj^>-l LT^ ^ } '^J^ -1-0 

t j T (j! ^IjJLal j^JJ 4_jJiLiJl 4JL>JI 4_tJjJ cZjjI J_aJj ...4 im ->JI 

. «C-il"io-~ f nVl » ^_<-M 3jJLaJI dJUfc jjylc (jjlLs I _L3j i L^J SjjJaJll 

4niif (jj^j (jr^- ^ * ^ L^l^' cr^' SjljIjJI *uuj y "n « Spemann jUa^Lu» 

4_jl3j /j^a Lu 1 n (j- 1 -*^ 4 i.«.lr <jl uiijjJiJll^ i^jLiiiaJI t^^aJU 4_L>-I tjr 3 (j-uJl 
j^ysL) jjV «^j-ulII CjI Seria» : ^ a-t-n") 1 1 m,u.U «UjCjJj^jjO Li^-Li*- ^ya 4_aj£ 3j^Li_xa 1 ^li/*,) 
(jjSuJ idjLd^till oJLA l_3^1jLj «jL4_lxluM Jl^Jj ' L^JLa OJ^jj (J-UlJI 

4 1 o J r ^jJ^Jj <LaU_c «Cf> " i r m» 4j7 HJl (jr 4 «CjLflJtULl» cdJC (j I tiilii ^ ]* a a . 4 1 „J c. 

4 ■ 11, \ r JLa _ t>_L>Jl JlL>. /ya ^jjw I ^Lol SJlc ^ L^ljjj CjUS^c-UI tiUj 

^j^. LfcJULJ (jl£^ 4_fc_3j /fLC 4 1 11J f. uJ ^SJl£ . . . ^ LiTaltl -^jJ^L^l _ ^jAJtJI 

^j-a 4_l>sjJjj^I 4_jl3j Lgia l_jjL>iJ 3jiC. ^j^vl ^cj . . .(j^*JJ jjlnTl ^jll 

4 jl-Sj^JI ^jlSLo) CljLi-jeJU (Jj— 3 i (j ^ JJJ (j^j_>«JI .l! -v ^j^a ui_JlLie_A ^jl , *\ a 

^ j . 4 J t_U U 4_xjjJlC CxJ^J L-JjLfcjJl ^-X<U>- • . • ^4 1 n, \*\\ ^j-J^jJ 4 (r^ i^-^tl 

^Li_Ja!l j>a ^IjJtl ^ MJ 1 -^ OJL^' U>^Li ^j-J^t 4_1^V CiUay 



4 _1 m 1 clLlSj -j-^ ^ y tH ujj_jj^/I JjuilLi JLcJ^Ti i. (U jjl ^jfc <(4_-rl(i o W 



LippJ 94x11 



...(jjLS.TfcIi.Hiy I ^Vl (j-c Jjj <»U jjb iOrganizer L* £jj ^ «^U ia» L$_j_2 

<jjjj-atjJ! 4_L^I pJju ^i.lJLLuLll jru (*1 ^Yi j»Lfi) C^t_JI 1 Jufe j. rlj LoJUtj 
L-jjLstjJl Cu_ua-fll a . . . j»j_cjj*.1 pt^it 1 ciUj 4_i^ g-^L-y*) .i^y ^*j_<*-3fcja lLdL-Jo 
4i^L_i-uj-i Lt-C.l_Lu3 aJLoJjJ (jlSLojj (Jj tCjl-TiA "t-i^yi 4_JLlJL». J.j 's G (jJI 4_l1 1 "i ~iX \ 
. ^ 4j j i A C j xC CjjL£ jj jya. 4jjLcj£ J I jji ^ I j 4_ijv j-fC «Cjt <itV>a» 
^olc jJLat-a (j-3 (j-\,U**< uijl £jj_*j cJIjj t4jjL_>u (j£. «^L«_xx_<-u» cJlSjj J_juj 

jJl^u 4 -uljo-tf^ SjLiluI » ^oJo-ill jjl Cjj_3tjJI (JUj ^_jLjJ ^j^l-Vji) njj tCjl*WTu nyi 

.4 n.*-<3 4_^JjJoj i?l j'M— >. tl^ uini Cjj)., "i >jl ^ j. i iJJI LaIJLIjj JloLj>J1 ^__t_uaj| £j^a 

j^j JJ_3e_ja «(j-uji^» J[j_c a ^j^a^l— r »1 ^\ 1 'w. '"'J ~- 'N <sJ_A Cj ua^\ J dJj 

i4»_ul_bcj_j£J| aji i»yi lLUj 4„ it-ul^ i j-5»l L-a^-aj , 4j_u-^ 

J-jLiJl (j-jj^HI ol j U r (jj-^l ^— >1 f () yi jjj (j? 4 j lr j n"fU jj-a-S 

j.j i oj jJI t^j i <i->Jll ^jjj^lll ol jUr ^j_3 4 — La (iltL-j^lartll L_<i£) ^ j tnuiT 

.(ijljyjJl^ LjjJI oIjjUjs>UI ^ U£") ULuu jg^o L3 _Lcv £_aL)j^J U^j 

I ^ ^ji-t-o JaLujIj L^LJkJI (j-U Cj^L_c1 <i "iTI 4_4_u1j j clijjlaj Cu_£jJl jj^-cjj 

4_j_i_i L ,^U>> ^LjJUo 4jj1>JI 4 j mi r yi ^-ajLua-^ 4_xj3 Ji=t3 j tTopobiology 

. 4?L^rn.o.U Cj|jLiu»yi j 4_ajjji3 ^^Lj>-i < n 1 



:Recapitulation jlt yiii^lllf 

jj^Id (Jj-S) j 'n ^ £xuL*J1 (jj^Ji ^lt*>a ^jJI jjlajJl 5j5> n i (j-Ajt j it^fl ^1 »*i^t ^>^J 

«Meckel- Serres 4^^ _ JSLi_a)) ^^njrj (jlSj ^(tjj^ cJu-aj Jlj^tj «oj^Ij» JUcI 
4jL$j ^ 4_jjl^»Jl 4^LmJJ mrVJI J< j^tl ^-Ij) « Scala Naturae 4t ^1^» 
1 Jla (CjLuJljj jj iU 4_L>.| ^ 4_i_aj m. j ^ < < j'sljj jj_xj 4_fll .Vi ^1 « Rathke 

<j jjj tCjLiJjuJIj jj j U Tl (jj-ajLU jj-fl ^jJjI (jjfc ^jlll dJ\ a i ^yi 4_ojLLd ^^^ajLua-i- 



.««IjLuiaJI ^Iuj)) i _ y l£, LgS^L-J 1^1" >o jjyjJl ^LSljj^I CjL>.jJJ SjJoUII <I>Ij*cj 

«Recapitulation Theory ^LSjjVI T-fitl» cjjJj Ij^Laj 

U ; ^ a «Meckel- Serre,s Law , » _ <J£Lia o^jLa» ^uL Li=ul L&Jj jLiu 

Cj Lu J, "J I j jjjUH 4-lljj>JI jljJoVi (J^aj £rU JjLcItJI <Lsft-uaj j3l JL£3 (jj-^j'*'^^ 

Iflj^jjgj ^1 t 2LuUJI <CLlcul5 £-a Jilfl j^laill Ijlaj ..«Von Baer's Law jojL ^^«a 

d j ^ j ' ' ^ 1 1 Sj-^ j U A i m ^Jl jl jlsVl ^j-u jJo LlJ I 3j^_3 (j ' .' **' l^ 1 -^' 

4_J1 La 2bc_LsaJ ^ub^LnG £-jLlj (jjjJI ijjLdll 4Jb-Vl ^JLl ^ ^j^L^LJI ^Lcl^l 

'O^J 1 ^" ^ ^ * Jl_j_j ^1 j_cJlj l j f Jj tTu_ «Jl ^jj^JaJ! (J^L_>- 4JL>-VI «^L-aJLc: 

; 9 I <j*i OiUd Ct^J f C * "' ^" L>^ U" U 1 ^..ol J->- tjr^ 4_i-tf»L>.j 



(j L) ^cJjJi! ji j m rt* «^_ul_j (jj-3)> ULiLv iJT J] IjjLj^jI Lab tj-^J J4d j ^1 ■ ■■ 
(jJI ^-L^-JtTJI (j-Aj t j tl ^Jl dlal < ii tTl ^j-A ^» Juaj Lc-il ^ylaJL^Jl jj 1 1 
i.4_^L^I^ 4_S_u2_>- ^^jjl 1^ ; tn n j JLjJJ.1 <tVj_<fc <jl ^ Jl_u - ^j-^j ■ A»- " U 

Developmental Genetics ^pmi^UI 4dU^f 

jj-lll J^*- Jj i£ J^lm o cj jvjJj--u Genetics oLLl^JI ^JLc jJ^ 

JLJLljl 4_JuLjI_4 ^Jl ^fcs» a l-Bj,-^ t U " 3 1 jjtl 1 Jufe CjJJL_>JI ^J_*J I I JUk 

; j f « Jjjjj» jL£ ^ jJI Heredity 4jIj>>!1 fU^) ^Ll^/I ^J! ^L^?( ^ « .^H 

3^4» ^Lillj («JjlIo» Jl f> r t J£ (Cjusjj iTransmission Genetics cjLLlaJ! Ji n "'t I 
cjLLj-.>J1 ^.L. ^ c.j L^a j?) Physiological Genetics 4_Uj^>JI 5 -^l... ATI 

Ji^t <t; JIj Jl^ i!=lL>J1 Ijuk iS-HoLiJl rtt.1 C. r Ltl j^sV! 4_j1 Jlj ^ 

«LaIjjiJIj 1 >ujVI jruj J^sL^JI Ja^Jl jju>> ^jjl a T. H. Morgan ^L^-jj^)) ol3L>ol 

O^Io^Ij L^l^ 3jJloJI ^Ljjj *{jLAjuX\ 4j1jjJI) Jj^l Ji^^ 1 " ' ^J^-^^ 

Jjfl-C J^l t^-al <i " ojjj ^ j^^yjj^JjJI CjLLljsJI {cl^.) ^yjLUI fj_^jj>>'\ 

^Lc ^ «Goldschmidt cm <i mi jJjj^ jjl im'ijj» La jjt JL>JLl Ijuk ^ j j.'^ 
^ j tnjjJI J^l.u,.U -ijJu>- r, o mij Jl^ «Schmalhausen jjj^Jl o «Waddington 

J^nJI t j^-CJ (^j-JI * jl JllII Ijuk Lr 3 Cj-jJ_>JI j^bt-JI JoLliill ^j-usj^d C^e-Lual (^^jJI 



^j^> i jB m :£ iq Al I ft> I 'i n/l 



Cj1_Li_>J! gl U^\t ^ ^3 3j)j_ua-j?e_d CjL_<jjij jJI '"'j ^ ' ^jLi t^g J t\7t **J1 4— t_u3j 

4jL^j ^jjv i^LtJl IjLA j) t ii i nj-fl 1 Jl^Laj i4jj1^m Cj L*a-uaJLi 

1 Jl^Jj .(SJjLUI j! Sj^ajdLl jlii^l Cjli 4_^dLJw d) Mutations 2Lulj^Jl CjIj-oiaJl 
jl) L?e— i-i-uJ ^| I *1 ^_<-u 3j (iUTL jjLj ^ jJI JuJLxj jjL?e_jJ V J 

f$ jjjjJl <:^J^J JjfcJSU ^ 1 'f 'f ^ t J . (^jJuLJ /j-t-a ^ t (_ T lc- '^^^J-^-** d ^ ' ^ 

jjfe t ?--L-t.u3 ^Loj-t-ul ^1 ( _ 3 _tJa^i La-ii^ ^l— lL>lJ 4_J1 IjJ-lojj La ^Jj1>o 

^vJ^Sjj l J r C _ 3 j j ^xuaJ I 4jL>.j_a _ ^pLSJI J>-J^kl 4-^l_uTlj (JT jfc CjIj <iUf1 ^ Uvt-<3 (j | 

(JujjLcJ CjLJLj_>J1 Jj-o JljvIj <jl <_ ;r jfc i4 ^ ^ a 4 li i ii ^ i ^ 4JLvjJU 

j i _ « Avery iSj-^i\ " ^L-»^' ^Jj ^lc _ t>_Lj 1 ( I juJl^k 1^ <s\ c (jr ijj£LiII 

i4_u_LflVI ^PsLijjvVl lZjLj_ii£j ^I^jI 1 ^ J °i JljLJtJ ((tl)L*jJjU>) jljUuoL clUjj 'cj^** 

L_aLt-"u-l^^l 1 -l-^J (jlj^ JL^J .^3l_j_>Jl 4jI_£j (jyJ-^ 4_tlii»JI 3j aj> j ts*>\\ <J_vj_<5 />>3 

4j1jl ^ J,>, ATI 



\ $t\c ^IUj « JjLua» (j^UI) CjLujJI 4 < j j U < ni^ ^ jJI ^JjlJI Ijuk 
Jcfc-jjj ,«LjJ)) (^jjjJI 4>J1 LLaj^-*Ii «3 jJLc )) _j 4_ujj1 j_A ^ 4J L$ '4_lL>JI 3jLa 



LpgJ^juJI 



^iJU C-t-J.-*** ^ J-l..J_i-uJ I 3lj_t]| £jjd Cj Lc-A.lt -J I ^Jufc (J^-l) (_£ J^l «Ljj» J— >-VI 

r I ^l** ^JjuojJj cj^J — mi >JI ^ H O L j ^ j_t. i f ii j Cit uu Ti—t-o ^J^Lj>- a - 1 As „i j n m 

j' 

4-g Ji* "fc - lt l (jr A 4_j_jLLj CjLu_>. ^1 di J j ->JI j j^ITi 4_il 
oLLi_>JI (J^j-c ^ni u (j^l 4, j <u-tl^> n ^j—>- Ij i4_iL>«J! 3 Jsl—o 4x.L_i_l<d 
1 ,t_i, J_c_*j V a (CJajJI (JI^Id (J-a-JU V oI_Lj_>JI ^jl \y "i_ut 1 o ^ i4_uLLJI 

jUjv V Li£j t_<-> nLti.1 ^Ji^-Uj c-<-< ii lili Cjja^JI 4ijjL-cuJ J-l«" t<u i^jjJJI 

( _ r B 4_jl^I >JI 4 j -a aV| Cj| j j-jl -c—" II 4_xLi_c jJ^LLlj! 4 la a 't £ _ y jfc Juk a 

aJJt q\ Jj i<LhoK"i o 4_oj > o ^ L*jIj ^jlj-fl J^-jlj V oLu_j>JI ^jl jjb 'JL^JI 

I^jjuj -j I c jj^SL"Jl 5^Jblii (j^jl-l ^yic 3jlojiJLI 45^L*JI ol±Jt> JIo ^ a t 4jc4 
^yjJi 4_^L_q,j < v 11 S^UI 4» jjlo ^jpJlj tL^JjJL^- ^ 4$jLjiil CjLL_>JI ^-j-o^v k _ T ic 
4_jJ^U ( 3J- 3 - i lU^*-^ Ij-^J-^f (j 1 3 i*-Laj-uaJLt aJ) lj) <; ^ n "j Cx^>- ^ 1 6 T **' 'J 

^Jl_Sj /w« ajj-^ 1 La j-a^I (j^J i -i Jlj>JLI ^jj^SLjJI CjI j CjLj^LLa^Lll ^y^ * \ I j ^ 

4 jt"M ^11 (jljLjjJl j^jLJvV ^yM-LJ^J 1 -jj^JlIl 4-oLc-tJ 4-ULLJ>Jt i illjj 4 \\ iS*>~*. 

jj-ujjJ wUjijJLuL^» (jr xX*l\ 1 ^ ^ ' "lj 4 jl^ij >J1 SjjjJI Lal_3 . Cj l^_i!o_>J I (_£JL>.jj 

4_u-t 4lajj->. o-* ^L^JjlII ^jSLcj i«Ctienorhabdits Elegans 

tt-JjJVl ijy-i^. ^J>j j^H-Il L^jlj-olaj (j^>- 4-jLa {y* ^1 1 jl^~ IjJJljv i L^! 



A ji V p ^ jS £ixO J" 11 

^jLSuLlLa (J^L>> {jr^>^ 4 CjLLjj>JI dJJj t j^o >f^ JJUtJ DNA ^jjoJl <jix4->J I ^tJL^*" 
JU J_>iJ ^jSLol iLlij^SEjjJI ^JLaj 4_jI Jlj t jj<5 ( jj^lJI 4_Lwj Lj^L_>J! diljl i n a 
.4JJLJI 3jjjJl ^ <i-v j ' ^ L^-Lo OJ^JJ Cr^ 4 j 'm i ->J I Lj^L>JI 
^^JLlJI I ^ o i Jj (4_^_£Lo!l t-j-iLo ^j-A J-* 1 -^ ^W- 3 Ur&^ 

Sj^jJI J!l>i _ ^yjfcj «Drosophila melanogaster j " . n ^ j a >l j 

^j-o 1 ^ ^ >* ^" _ e_ijL>ij 3jL«^ _ 1 ^ 'K t j ( JjL^t-^a (jj^J CjIj _ Sjj^jJU 4 j U j ->J i 

Jl^3 t^j^l JI>La Lstiblj e-SJullll IjLA J-laJJ i(SegmentS <_9Jlui ^yJJ 

jl 4_3 J [jr *> j $\rT) (j^IiJI Lkjlil ^ j "m CjI_Ljj>J I (J-cX. 4 t j j U 4j3^_«_4 IjlA <<> 
(£Ol_>JIj jJu-aJl^ (j-ul^Jl^ Cj^Litil ^u-o_>Jl (j^loLLa 3jjL^t-o eJijLtiu 4_C j_^j?e_c 

\ (4_tLv r. > uli CjI j 4_^JLaII J>ia ^^-3 ^l) CjIj^i j_Jj! 

^ vi l^jLl^j 4_lL.i^iji oL^ijjJi fjL^u (j ijl^Jj vr ji 

j , ~~ \\ t^ji_i-ujVl t S '"^J CjLjjJljJJ 4_i_luJJ Lj JjI 7t ]\ ^j-o (J^l^ 

^j^. ^c-ua—flj 3jl 4_ijJJLl di I j nUfl <— 3 j t "II iJ7 J^ j L_rsJ V 1 

£jj ■» ^ LLuajJ ^jl Jj—olil ^wa 4_il ^jic . SjjJ ^ o 4 I jl^ JLiV ^ ^ V) 

(j V IjJajj . LA** '- JLjl ? J-^^ CjIj-dlaJI (j^L ^1 J-^ JLJ_L>u ^^Jl ^j^iujJI ^jj_jj>JI 
4j_lIjLj Cj Ljjjlj-ss I ^ tr Tt^" ^(jLl.u-jV I 4jt-oLit_i^^ lZjLjjJulJLI 4_u_l^JI 4_*_uljjJI 
L '~*\ ..Vl Ljj^kLli 4_j_a jljjJj (^jJI) tjr LiJL>J I U^-Ij^j i_ijJ_LJi1 

.4-j.^.L^.CJl ^U.l".;n,>VL, (j t VI LLoUl ^.nl^ cLUlJ t (L>UJl 

4_il_>j ^ oLaj^j^j^JI ^j^*; ^4^- 4_4jLIljI1 cjLll>JI {ya Clusters djU^j>o 



L^gJ^uJI 



jJ! j^sVl 3 . Hox genes 1 ^llot Ju9j ^jlj-l^l ^1 _ cjLuU j^jJI 

4 'r < k U ^IjLjjJL I j jj> « < JlL>Jt CjL_j_£j JiJ ^ I :>Ji CjLjj sla-i 

Cj Lr 4— 4_juj 1 C <a. mm 5^1 lLu^>-) t_uLijLa£i ^1 ^CjLjj-i-jJL^ ,Jjvj VI ^ " 1 1 ^ i . ^ A ^ 'a 
CjI 'm -w Jsj_jv^j La_Jj_j>^ ^jj n j La !j_a_iL5T ^TlJI CjLLi_>JI i^l 1" ^yi £>j]& i i "i a 

cll^ oisjb «Slack et al jjjJ^]^ ll!>Lwj» J^e-^ jJ9j <(4 j ^ <" 

j j__>JI Jo»o_Lll» ^o_ljuI dil_Lj__>Jl ^JLA (^^JLc 4__j_3 (3-Llol ) ^^T r jj i."u.< a 

Ancestral L^lvL^l J ^ lc >J 1 «Wio ;tl LL2lj JIcj L^jf 1 o r Ij 4«Zootype 

, Metazoa 4_jjl*_JI cjLil^pJI Genotype 

_ c£]| jul _ 4_ulj^II CjL-uIjjJi 4-j.a A L ^>U"iMit,l ^t^« a <-^J->l CrH 

4 U ^ < Tl d lJjIjJLcVI Jjj i VI » 4_uLl-->J1 1 £j a Jljv.^ jj__LajJ! 4 j.1 o f j_A^j>J 

CjLjJaJJl C-^V tj! Jl_a_j 4. i^i—ae-jj i 4_JL_>->LJ1 di lj.'r ..uJI ^^—3 JL_jljJ J > 

.J^iJI ^ys 1 ^t^^. 4_ijjj1jlJI 

O^Lc- La3 ^-llu 4_aj^j>J1 t _ ;? 3 (j^A dj^juaJl Ju4 a t^LijJJ Sjjo^s ^_L^>I ^^,-9 Jj^aJ! 

L^icLaj ^1 4Jal ipj <^-<-"y L*M->J1 dAlj-w £-±<^- Cj^i 4-I-iL^« 

4»3t_A^L« (JSL) jJLjJI Jj-aJI ^jj^SJi (JL<^"l^1 Jl_*_j ^\ -v. cJi^jJu V a h-Ijj_3ej^J1 
t^ajl . ^ ^ JSu Jij^iJI J-aI^J ^1 (^.ijl! J-u>Ji tjjgSjJI 4 j U r ^ 



1 — $-UI Juj (j^jLflj 4 aJLL_>JU cjLLl,, -*JI (j! ^__£ju ju (jj-ic 

1 j j) j .J 1 g La_lf. Jio JlJLJj t ^ LlJL>J \ ^j^5k"i H 4-^1 "i V d ^J-jv Ij— « 

4_j L^_> k - r J >-3 L^Jo LiTu-i |JUj CIj 1-Llj>J l (j I jjjJloojlj ^L) jJo LHiSj ^JJJ t-v~Tl 

* ^ j 1 n" j V \ jj U "i 1 1 7c_jj Lj .^js A- t.(.u"i^l La JljJu^l (JJL«u ^j-i^SjJ I 4_lLg_£. 
La ^jJa! l Jjl^j L<uj ^j^TlJI 3j^Lj (jr S L^Lal mi > <j-uj LcJ cH - ^ LLi_'>J I <j I j 
Jl^I 4_il) j_lJi3 ^1 oP* 

^^jU-JI J< rJ\ ^ 4 U j , ,, ) o1 ^ j t' 4_i^ ^Lb /jJ iiujLj>JI cjLLl^JI 

CLi LLl-->J 1 i j r a 4_jJ_3 j — jjlj (^| (jL) .5 \ a7\ C V I ^ioj ^JjLSJLLjj t^ fjy ILi^lj 
4_j I <i r (jy j3 ^j_Aj^>. j^j-jJlj ^j^j (jl L_ti 5 j, h U (JlLcJ 4_cjJt_aJ1 

Metazona Genotype cjLjuljJU ur u_^>J! ^ o 'H jl ^ ^i. ^Jl iCambrian 

jl^ Cl " Mil (jjO 

^^iJj La L^_l>-^<w c- il i ( <>^1 ^ i n n i CjI 'r, j -vJ 1 ^jLjuJ ^ j ^ h U IjLA 

' c? 'J i tn o <T1 ^ j X jjjlj (j j J ^ILo^ jr-j jjj^ i ( n <a ^-UL 4jjj^j 

cUj^JtaJ ^ t\ ' n <T t j j UH ^LlU-u^Vl 4_xLi_3lJ c-i-Oe-jLt-uj Ji^>-3 O^ri^ (j| 

j ^IjUT| ^"l-DI ^-Li h tl" ijr Lc I I M f J 4_S_i_S_>Jl i? JLA C_l L*_l "t i (f I j c^-Lcl^"*! A 

^j>n J Lj1_S_i Jj_>.j cr-^ C^j"^^ ' j^U" Tl £ l — <jj_c Cjj j -w ULLU 

. L^_lI] 4j>-LjsJI ^jC^JI u \r (Liu_Uj »1 <Xr 
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4_J i^LjiuQ ^Jjl.cJ^) 4j^JeaJU CjLdjuaJI /^JjSwj l— >Luj>JI ^yfci* a 4 jlf La J L?e_<i 
<? jufc ^jUvj Sjj^jJo C«.^"i.'iI IjLs *(4 rt <<^> ^j^a ^J^SwJ ^j-d JL^IjJI j^rU^Jl 

jJoJJ t>-*lJ j*l_3 La w A"^" V L$jLs ^ «j j k H c_ilitjjVI 4 jU r ^ diLijuaJI 

. Recapitulation ^UjjVI 4_ullJl 3jjjU-tl s^Llkll La? 



C-lA^ ijr ^ ^^LnjjVI (j-sa-L^tJLli I « 4-jj> j ( <i _ t jSLj_d» 4j^Jaj Ojljloj J-oJ 
(jr^J 4 « 4_d LU, 1 4_j_x jJ j ^-l L) » 4<\ tr>$ ^^SLcj dL>ul 4_l3 ^jjbLill ^Sl^tJ ,jL£ 
4 i? j a >Jl j .«La^JJ 4jjj U "i T I UiJ! tiilj ^ f:^ jr J_u I ^-ubLaJ»! lilLj Jib 
4j I LjQ Lc-i q j-cJjlj I jj L£ _ <( (JSLj-A )> p "' * J <i a <jr^ J - ^ J J ^ ' ^ 1 <-LL1j j 1 f /i 1 1 q I 
4*S p i u\\ Loj 1 U a 6j\ y C I (j£jC-l J j) U j j^«u CjLu JuJI 4_L>- 1 V a jjJjUtl 4_L>- I V 

JjLLi3 

jjJa 11 ^jJi J ^ j' J^ 1 - 1 * l/^ J ' J' > ^ jt^Vl 

^^jJSU^ . (^Jfcj-uajLjLja p jl^ ^j-a^l L_a-£) liJLa-mVl CjL_^L<3^_jlLI j- ILaJI 

cjI iIj_j_^>J 4jr _J_jJ ^Jl j&£jlU I a j 'i c. J c **< ^1 LlsLo-il (J-j qj 

.^jJI ^Lai ^4^- L$_La j^jf L$jf (^1 t-s&^^JI U" < <i 

L^jjj^lj (JjmSLj ^cJ (jyjJl jI^Id^M ^Vlj (jyiaJs 4jLiu -3j^>-J jijLiJLl 4_L>-Vl ^dc 
^Jh IjlAj .^jjj^jJI 4-Lc-TtSJLl 4 ^iALluJI tlsLa-i^l Cy*i3 Cj Lj ! j_j_>J I 

. . . S4_ya^ mmaJI jjjil ^Vl J^^SLj 4i>.j^u jUl (^jj-LJI Ijuk L7 -3 ^jlj^ jJI ^j^a 
1 J K Lcj_l^>» 4_JL-loL>. Ci-uaJ^ 4_uL^l!l 7c_fl^>m ^>J^J 4 j \ 4 c q\ j_4> i_j1jj>JI 
^j-fl (^^j-fle-j La 1 <g <j J ^-^3 tiJ^ T* i "i j La-ilj (i>Jlxj ijr i ; j_>JI x_^Ijj_JJ L-ajLusj 
tj'AJi-a j),<^3,r i ^ <a ^^SJLiu-o (jyjJl i Lj^Liti! 4-_jJLlj>J1 4-ajiaJtil (j^j Cj^Lc Loj 



uJiiJJLl o j -tlj-i Jl^t-j (4Jjj£j 4_lLu_c ^Lol ^^Js L$j i_La_}_>Jtl ^£^L>JI da_i_ujJ! 

^o>£j 4 jU r ,j\ JUfij t ( cr -u_^>JI ^Lj^-JI jl>£. cr^-) «Somatic Program 

j ^iaj (^1 (j ) Oj£$ _5 j.,i.<i" 4_L_ij 4jLo IlL^ 1 1 ju Juv j j "1 *j V (jt jLSjjVI 

S^Lii ^jloj-^-iJI (Jj^- 1 ^^"-^J O^ 3 d * ' '" W-L)"^ fV^ 56 -^ 1 Cr^ii^ 

.^LSjjVI tl 3j^4,l_Li Ij^lulj < d 4JL^J 3jLcl JILcj 



Lf^S^^^r^^ J^e-j-aJI LjJjU^ i^LdJjVI ^jOrtluj ((^JLlo^LI <:lijJ!)) 
t JL3 3 jl <i r jj U" 1 1 jjt (j,^ ^j^ulJI 4j3jjjJ,1 ^lajVl CjLJLlLj V a 
^^ic a t( jA '< j. 1 J I c-flVl ^ jj ' j * J-ua-dJ ^LoLitjuaJI 4 <i I" V a 4jjLcLua3 Cj^LSj ^ lir. ^uHj 

.(Phylum 5 j t m. T L ^L^»^ Species g^JjLi Ujl>) jjU"1I ^ ^jLHI oJ^' 
4l rt'rTI <1jjl^o Evolutuonary Genetics cTjj^"^ ' J->^ »j cr^J 
il^iJJI 4_alj ^ j_j_JlJU 4_^t_u_Li Evoltutionary Advance 4^jj 



3jujljv ^^ajl .r-i^ 3j3_u=> ^ja 4 1 .1 n) ^aij * Restructuring of Genotype 



t (Founder Species ^u^JJLl gjJLJI » :jj_Lxi]l ^LaLl 4 j <i <.<,.ja) ^^iLiJI £jJdl 
^jJLll I Jui> ^jjo jj^Iij ^jl ^1 tjjj^ JUtj ^L-l>- jJjK "n 1 ^ 'm ^_>-Ll!I ^jljJLll jlj£Juj 
i>jLA jl>-fl! J " i " (jt w « j j tstl t Founder Population 4 mi ...j-jo 

Ijuk (^jlc ^-lojJI jwa-o-cuja, L&jj— iu J^tal-LU J J-t—li tjy illj_i_>Jl L^_juj^j 

. JUJU V Q (I ( II JjO £jj Di Ml 1 

4_j! Ju ^^^^ 4_j jj-LaliJ I 4_12JlU oj (J-^ JJ— ^ 

4JlLc I jjl ^IjJLj I Jl_lJ <j 1 3 j in iri H aJUfc Jj_jv p-ijjj U" H cljT ("i < S^LG J a\ 

l odJ ■ t -^ g; * T1 cjL_lJLjj>Lj ^ Fisher & Haldane «^jlLa» j « j ■ » j 
jlsl t 4_) 4_i^>LJJl 4 iii ->JI 4JLA_Jj3 JSJ <jl oj -wj tGenetic Varience 

(J-ujjjJJLI ^jJjl dl_JaJ ^ q l,a.l£ 4-jjj) Irutl Cj^LaUl Cj j_L>- CjVUuj>.1 .ll J>J-j 

LT^b Cr^i U^ JL ^ ^ 4jjiaill ^ jut» J>Lc:^ 4 n 0^t_JI jjt ^jifi, 

j*j>L!l C^3jJI ^ Juj-c ^1 4_^L^JI Cjjlj j^l.ot r OjJl^ L*K 4jI 

ISLjj t LajI^sI (JSLi £>j^ Loj-C- j-l"u-Tlxj L;f SU 3juJL>- 4_jjIjj j I 



(—<-<-U ( 



^ 5 . „VI (j t :^VY ^l^c ^ lUcl ^jjlU! «Elderidge & Gold 

I Jl^J 4 jUU <Z-^\£ 1 * o j u ^ ^\ jjV 4 m« iTL \lut ~Ajx-us 4_<i^>U! '"'J ;N 

cZjLij 4_^v j Ji c_S^LlL>.l ( _^ r 3 i_.t_i_t.uJ I £c_L___j_i ^yiC £>~?" c t_H° ^-^->-^' Lr^ 1 

_l_ g^j iU ^ ; II j| ^jL_JI ytaJi r .nU jl _^I __J_ £_j__a. jJ_ j 

*■ J_iL__>Jl 4_ o 1 ^ij 4_L__>JI^ 4_j_l_> ^____>J 1 l!_L>.j_ ^ ^1 

Lg-J (jr^C 4j£Lt_>_l <?J_-> _j__ ^ j_j_jJ I J.-^-TuLd . 3js-i_c U 4 t r\ ■_ 

^J^^/l ^"ij i>i ^ <j| ^jj_j_Lsu ^j-uj^ln"!! _jf j-^-: *>• j^l-uJI 4_lL».«J ((_j_vq_>.» 
i j r a 4 ^jjjl £>____ ^-Lf. 4 jj_t_>JI J^L^Vl L_^_) Q.lLj ^^^UJI 4_j_i_jSLJ1 ^4. -3 ^--A 

Jljj ^ ^joLol Jjj^JaJl (_jT VI . . . 4-jjj U" 1 1 di^LaJJl j»La| Jjj^J__J| ^Lu-J^ Jj^j_>JLi 

3jJL?e_A ^ jL<a_'J ^Lljj>JI ^^jj^Jtil 4_JU.«-o l— ilju&l 1^1 e\ ^^yic ^-Aji. i^aj.fll 
dj^IoLua ^j^j^LSj ^J-lL^cJIII I AJt > 3 W V j ^ <Q c_3jjj-t> ( _ r 3 CjJ^>- I ^jyjJl 

lU^^lfl jLo^VI \lut Juli j t^ljJL^JI ^LHI j^kj V! ^j^^-H 
cj L>- LjJIL(_uV l_<_ul_<_ul ^^vLLaVl ) ^ r Li 1 1 " V 4_^Lni,l tij La jJLti I 4 lj 

^^jJ I (J^—tSJl 4_JJ ^.LljJI CjIj—jJLIII j jm i _ jr 3 1 j \1 n " r VI (3^-4J i 4 O J \ > f 1 
5^._ll^ (Jjal^jJ L^J^Li- 1 _p3jjtla i(Ji_u_uJi t—SVl 4 t j j UT I ^y*) L^i)JJL>. ^^Ju-utl 
4j^>-j t [ j-J LJuJlIj ( _y3ljJL>JI ^-j-u^j11 4_3c_ul»^ 4j^_>J I t_3j^_laJI L^-La 
. j 1 t_jLje-TuVl j I I 4_g.L->JL 1 Cj^^J <_uJI ^ji^JlJI 



(J-lL*^,) ^Jj-Lj C i.j i 4jj)j^LajJ I Lij*-jjJ ^_j_jJ | L*_a Lv jJJ-sj Juii I ^-Aj i Lt>. jj ■ ^ 1 

Lil i ( 1 1] 4_ul j_-v Sj^bLLi (j 1 1_L>-^_lIj (j I j mi jJalj .Cj^LcL^j |^4_j^_<_u_iVl 
O^- SJlj-*J V-i 1 t ' nij f 4 j tr? j*sj| 4Jj_l^T u.ulS*j^ Sj-JuL-a 4_u^_S 

lLU Jj-HI ^>SUj -2jjjU"tl CjLiUjlII ^^JL: uilJjd 1 n j j U") J .(4 j, 1 j u, II 4^ ,„! 





<jl ^JjL^j) LloLjJ tlcJjjV ^JLaJI (jl JuL-uJI jLZlcVl 

Copernican» 5 jiL-jJj-jjSJI 3jj_UI j^I j a 

4 oj__a I o ^1 c\ j "j Ijlj t«Revolution 

Laj .^^ajVl j*JL3 j^^l^. T jj^-L^v jJ^j_>J 1 

jjj 1 r JlLo (J i i !^>j-3j1 CjLjI j j -v- j j a L>- 1 /y* < <i ih "^1 

dlAjs J — t_j ^cIjlII 4 — a J — 3 ^-C.jJI a 

^ 4^LLkJ| 3 ^liill «^JLti oli (^^JOJI 

A0<\ *U Sj^U 

LlJ f j Lj ^ jJI Evolutionism ^jj U "t 1 1 > %( a-'i U 




u lj ^11 JSL<V<tl tVi t- ,.^Luo) 4 ((Charles Bonnet c.j'i j_> 3J j 1 m n » 

^JjuII (jl. > j a (jJI Evolution jjWi T I 5 <iK Jio! <jja J^T jjfc (Preformation 

y * (j^Sou (j-LjL>J1 (j^>^J idlljuT 1 J a t o f ^> J 1 * ,Ti.ll 
JLju Jjj <>>T1 fj^flll Ijuk (j^-^ . ((j^olitil (J <^><iTI ^Isul) « < JL*-a » 

: ( _ T -&_9 (j^sj^/l ^Lu>J1 4_i_ulj j l_<_i 1 jj>> 4j^Lj ^j-C ^-UjCtil 

;Transmissional Evolution ^L-LI^I j>L=lJjM - ^ 
«Maupertius ^j_ujjj-c» Lt>.jJj j ■ T 1 JL_?e_^ 31 \ $\?\ 4_*j jJb 4 j 

qL— ^ jlJI «T.H.Huxley u \ < n< a» «uju^» ^ J ^ 

j^Ji-jJI 4j jL-t-aJajj : Transformational Evolution n- "11 U"<tl _ Y 

^jL>- (j^>- cjIjL<i_>J1 l <^->j i ^jm-jlj U-»U 4_j_>J I cjLxjI£L11 ^ , ^> ^ ^ 

^JL_C «t! Jl "< ia < U ! « ■ j* T (jl ^1 (^1 "r d -r (11 J^>o) j^psj^l c_x£jJb 

^ (.u-)^-aJl Ju <( (jjD^ )) J*^ c ^j^j £-jLLs CjI J 4jjJo_J (J^l C_)j> ^to 

.L^La *Lp-Vl ryi ^1 L_^jjG Iq1^>3 anfusorian olj 
Philosopie ^jl^-pJI 4 ^ , M fo» 4_»Li^ ^ ^juk 4^LjjJ^ij «^iijU^» ^jjl jl^^ 
(j f t " m j I Ls 1 o ?< 1 j t Lt > nlj Lcjjj cjj9>1_3 i ^A* ^ ^»Li jjLucJI «Zoologiquo 



<v.i,ittiCUiJI CjLljISJI j aku II fcJUuw'l 



«j^jb» gj i A : Variational Evolution Cr u\ j"i W jjk^U _ V 

41jL^JI jljL£.Vl ^ n i j V L^j^-j^jj (^yuuIaJI L-ilitluVI J>L>- ^ JJ-t=»^1 
L^iikp <-uj> JoLfl-tl CjI j 4j_tls jlj^fll V j Jljji^Lo J^-LAJ L^jj m >. JljJLV (^yjJI 

CjI^ j « "i 4_Lc(il * ii 4_s C-Jjv J 2 4_> 1 L«.q^ <.« IjjJ^a)) col <jLj 4 h ts~) $ ^£u^J 

i L^ILlCJJJ 4-L^JL_uJ 1 4-U_t>J 1 Cj Ij-JJLjJ I ^j*_>- : ^^.A 4j^Lj jJ^J l jjlJ 4 I iS\*fr> q5> 4jjI ^jDO 
g " ■ n I ^1 m£_iI ^jJI ^j^sLclll t^tlua^l *LJL> ^1 ^jl (JJlJI c->I V "nVlj 

.MjjjabM tLoj 

jlj^JI Lata t jj_Lal!l ^1 e£J>jl1 J^^Jl ->L*jt <>* o^P' A*^^ 

. JjLajJl ^-lC ^J-tll f-L^J LiiSjL) JLos-a^ (4jjl_LaJl t otj^ U T 1 £jj ^jl^Jl L^J l J^j>u 
l Jl^j (j ^ >"j (j I ijS^ ^ (j^i f.Lj_>-Vi 4_> ^<u u~i~i La j, i ii rtj V ^ Jljvj Ijuk (j^Jj 

4jjjlalJI ^Lol CLuLJvlj3 m^JlII ^1 jJl jJl^lIl 4_jjJoj < ^Lua ^ib^ ((dJjLoV)) Loi 
^JUj Jj . . . jj U" 1 1 (^IjJL^JI) ^Kil Jl»_JI JL^J La 4jJl! w vS-J (<J _ 

La ^1 jJlL!! 4jj_£?e-a dJ-Ls J-5 4_aIqjl1 ^KIl JutJl 4_L«yAl 4_Lj_l>J1^ 

J-a jjjloJl r.r^l J>LfcJ d>^_5 <LaLl 

t_aJ|JL d^^.7i-Lull 4-i_a-L«Jl JLa-C-Vl ^yja 4 jo tftVI *jJUt CjJ^G ^jj^-t-u-tJI (jj-ill 

^1 ^ISJJ JuuJI jjj ^jjj^l Dobzhansky ^ .n'il^jjj ujLiSLJI Ijuk 

v l^jl /^jLl-TlU Sl_ju j 4jj_LajJI 4 j U r ^.Lul ^^,,3 j 1 mi "t 1 L (jlSJLl^ ^jl ajJI 

.4jjjJa!lII Ll>. jJ^jjJI JL?t-A 4 Ll jj_a t4-Liia.»"i U CjLuLSLll 




. ^yt^uJUtl <_)LitIuV1 4jjJi_ij t^acJjJuJl j-jjljJI 4j^Jojj i^jlll ^b^lsj^ 



fj9 u>^ SjJLj ^ JjuULj jls j^LxU1 j! 4JIjJ1 jlaIjAII <jjo Ij^3-* 

(jj jl>- t^iKt-uJI jj^>. L^jljJJsj .j^jV! <La_Ld>. 4it_i-u! j 4JuiL>. i^ol 4j V 

oLSl^l 

jl ^j-^ ^ (j 1 "rt'i ^LpJl SLiuJ j Lnflj q\ (jr ^ (j-ajwl JLfl 4jI VI _ ^_>.Vl l^i^t i 
jjpjljjl (j^lll lZj aJuv 4JI "fc-li o i C <Ilm I UjjJtJ OjLJ^l? ( Q~ LI "W" l>>-^' JlSJj . 4_l_>J| 

^ ^ 3Lp- 4_i_b (jLjS j^ti. SjULI Jj-^kj tSpontaneous Generalion 

J^_5e-d ^j) ^yic (JjJj L^>^' ^-*>t-L!i <J-Uj ^jLx) Col£j 'J-^J( uo^VL (^jpj^. ■ ^> - " Q 

^LuV ^!bt_jj Jj i(jr>. (jjl^ (3l>uJ ^rt'Cj V 3jUI SLpiJt t_jL_*aj| ^Jal ^3 

,((Creator JJUJI» Supernatural StjjUiTl ^ js^j Ja*J1 I Jla 

Urea Lul^-JI) -CjL^j^i J^licj /y* «Stanley Miller ^L^o ^b-m» c^LJl 



i U jt-^. i^j)"i_>»J 3 j ^yjs ^jLij-^ £_Jj-d3 CjIjuwLi ^4_jJu^Vl ^^aLtwv^/l u^ajuj 
jJjJL^o Ij-jP-I CiJj^vl JLaJj tf-UI jLit_) a lA^JJ 1 -* J <j^r4(i j jLtluJI CjIjLc. j-a 
^y3 3j, iii "u,U SjU1) ^<uJ ui II L ya dil 'n tJj j^j^l ^^jjLc i U n i m" Ljr ^\ dJjL_jjJI 3jU 
-^>o (^^lll lLUuJ 4JjLo>i CjIjj^jv L#-o3 C>a ^u^la 'di <ju ^ i>> Atl 

L^j cA ui') ^iJl 4 j n (jl i(<_j_^JI 3jU1 CjLj^fLo <U i n J i <i rts jl JlUI ^jjiJI 

UI Ij^Jj... 



I jla <j^ (j^JiJl 4JljV (4jjIjlJI cjLjJ^lJI) ^jj^JI -y* jj^ ^JJ ^ULlI! 
t Prebiotic Stage 3Lj>JI J_l3 La iLv^-o 4_LaLi <jLvI ^ V L$l£j ... >^JI 

3t_luJ jjjljJ^j I l1)1_LjI£LI I JJ_^Ji jJjjjJL-UJ «LjuLljO J-A LiLuSJ-J Ld iS\ ^fj 

3l_uiJ (_p3j^/L iUj ->t,l ■ U , ..jtl ^3 _ La d Tis^j. U t _ C-<-)^5_J (jp-ll) 4j^_<>i ttl 

^eO^J tlryi.H-JI a£>^ J^ 5 Macromolecules cjtljj^ ^1 (\$^ 3LpJI 

LjjJ LjJ tjuaijiJI (j^a^a_c->Jl (j I J '((jy^ (jSL^ L^' 3jLxj (jr A ^H-ll < ^L>^1 3jL<s) 

^■UaJI ^ J. 3*1 H j La i 4jtiLi 4 j ■ a ^JlLcj SLpJI 3Ljjj (jl t j J a ^i-jJl (^^ic a 

^ inr jL.t-i Lo^ <■"' )Ja,,a <Lj-ajl Lkj1j^_oj| t-J Ti^v j (j^ i^j-Il (j^aj tJI j-^ t 
3Lxj»JI f. j-tTnj (jyiii pj_juaJI t jjo JU^^ ' ' "**' (J^°! LT^ -^J ^ f a (J^^^J *** (ojj^ 

3;l_3 (j^ji ^ Mocking Birds SjJJLU ^ I juj_£i Lcj_j jlaL^ t j ^ r 



ILI^* & j ■ ,< tl ^5UI >^UJI ,>a ^^Jl ^ JjVM g^Lli J 

^jt (j^*- 1 J-^-lj-JI ^jJJl (j I ^ lajzj (4jLa 4, n, "r t" i o L^jI (J)^\jJl-$\ (jj^ 4j 1 j j a~i t,u\ 
liUi jLuj-A (ji^- (^p^ ^j^Jj ' Ju>J^ e\\ i u <(< U g i» 4_l>J I CjLuISLH £j jj! ^-o-^- 

Jj_a jjjU'TI <ys I (>o j 1 q| ^ jJI Scala Naturae Cr 3cjjj "<H ^1 



.«Phylogenetic tree »1 <T< W I u <\ « 3j j ^ 4_>.^j £jl>. ^yo c_. uuiJI^ 

CjjSj ^jT<->. ^-ill ^j^JLc 4 j t" < u-A '"'j ^oJI 4 j -s. jjj) j j Tl ^jJsl^iaJI 
— Si, I ^c-jj mi "1 t i *l <al£. 4_jJ| (Jo-^jJ 1 a j-AI jJaJI o jLjfc (jrJj'j i4jjjtajj| 

CjLiI >j-*U) Sj-laLtlll »i ihr Vl j f ^ (Owen (jjf j Cuvier jjj^j^ ^Luolitjj) 
La jj '"'j"* - ,' ' Bauplan 4jjLoj-^ 4_La_>J Ln^^ 4_l£j~4 j * ■ ^" 4_ijLalXI 
Sj^UiJI ^ ( Archeotype jjl^c_4 ^ "1 mi a - ^1 4_cj_^at->j ^ya 

3j-AliaJlj iLinnaean Hierarchy c^j 4_JI i.^him o^3 ««jh'j) J ' 4 ^J ^ 

JuJI jljJaJl 1 Jufe (jr A 4jLjJJ 1<-Ld.a Ijj_*_oj2J (j^jl J 4_jj)Jiu (jj-jJi 4jJLjJ1 

3^ ^ VI ^ " j T ^ ^ yjjdl *4_j_^JI ^L^LSjU ^I^hL^JI ^OjJli) 

iLilj "1 (all Ja-^Vl 3j£LoJ 4jjL*JI j j, C 4-lj^1 i>>jVI CjIjJ_oJI 0 jufc J 1^ n; a 

t«^J ^j^/I (J-usl)> ji Mil! 4_jJLlJI j_Ji_»J1 cjIjJujjJI J I ^Ifl (j^-Ljw jJj_j_jJI ( I r l 

i4JL>-^/l ^aJ_c ^ ^-J^_ tl— "J 1 Cj^Lat-^o 4jjL2_LI CjL<jjIj jJI 4J_c t " i n (m, ^ U, l^jJiij 

.obLi r f c^l^ oUI^. 4>^r,U oLSKJI ^1 JSJ cd^Jai J^Vl 



<v i ingin 1 1 CiLulSJI jabj n miH SUu/l 



^jjjjl tilUjT 4_a-^>L>-^ t<2iLus\ju£.\ lVi ! I djjfc t"»^^! j (J^-V cJsj <_r^_9 

4jjjaJ1 jo^ocjv CLo L£ a ^jljjj>Jl^ Cj LucJI ^^TiSLLc^a ^j-u ^Lt^Ua !j! Jl>. Jjj n J ^ J 
cLb 3j. L S TL) Jj n 'n 

1 g jtl S^LATtUl djl_Ujl£LJl J5^ .Protista LL-^jj-JI 4£U* ^^fc 4jJl3 

^^LtU jjJaJU ^julJLj ^eJ j-uUI J^Vl 4jjJb_LJ I juj^s I jjJl^. M_Jj ciLi^VI 
^j-C jJl i 4_jJlj^->J 1 Lj,>- jJ j) j .J I ^ilc Cj J -t." 1 1<1 ijjj^nJI \jJt 4_j_^jJj_j_J1 
^jJLll dsl j 3 j 3 ^- CjLLjISLII <a %. ^oljj jJl < mi "I 4 ojjJo 

jl i— >Lil j j ->J1 4£LU^j jJ tijLuUj 4£LU^a ^1 L^L^oJijl 0^ 1*1«) Eukaryotes 

^<JLi) Prokaryotes mJjIII cjUjIju I (^i^-JI ^oljj-JI I j <t i n ~&\ 

^jlSI ^LJI 3jj 4JJ-Uj cil Ijla /)L£j j ~<A\ 

J^UJI UjjI c-fJ J-uoVl 4^^] ^l^ ^Ul J^AJ! ^ Lb.j-i L^j 

4JL5JJ1 dju4> 4_JJ CjjI Uj a t^UJljVI 5 j .-ic-Mi 
^-AJtJ ^jJI ^jI£L!I ciJJj ^ 4iiU-iJ tSjjnntl 4j U" 1 1 oLaJ^Jl ^JL^I m."<1 

IjufcLi A\) ^Lc ^ 4jjj n ^1 jJLc ^JLil) Archaeopteryx 

> ^ ! l i.i 1 1 jJb SjjjwuaJL) (J-mjJ 4_j| jJj) *-i!jJLiIaI1 ,J_lo^I 4j^> U s 4_5c__l<£> 

.Recapitulation ^LSjjVI ^^jVhll 



Sjw^fc— Jail d jla JA-a L_jJL>. (jj^ «t ^ < a g.L,aUTi <jLs iLLiLjLiill Lol 

LoLi Uo« Jl^lo ^LJ! <^ 0^ L*^ t UrvVl ^Lc ^ o^V 1 

(^4_i.i_^> jos dilauti. ^JLu ^jjo ^s-c. jJI cr Lc) 4_ij-u^Lillj ^ jJt <JLvji L^jJa 

{j£l ^^"midj Ij-iI/Lj-o LiL>. (jijw (JjVI (jLjoVl <jl /yJ (Jj_>ijVI J>jJ La ^^yic 
Jl3 ijS^ ^ «OJJ^ B U' J JL ^ii * Ai^J-^ Lr^I ' " Lr^' i— iLulSLIl ^l^j 1 i j r A 

jJI jjVI (J-usI » 4jLl£ jjJUuo p^J) 1 'i H 1 Jlj* (jjlj c?-^- J 

^lc ^.jjuaJI ^^y-flJL (—kj^uJj)) ^l_L5tIu_ul jjylc L^j-B (J^jflJ «tl^i^^La OJkjj 

ui j I \ £j Lll (jJLJjuj ol i_u_j^LI j^jjlajJI 1 tiilll Ijuk uo ^^-lc 

i<_ulj_Lj>Jl 4SLU_UJ 4_ol o" 'i VI 3j-je-M,iM ^y3 «Homo Sapiens jnlnLm j^yb» 



£j\ j f o JlaIj t j^<a -Tl-o ^jI^j L^jLjIj Lbjj_£j fuJ q\ ^^-cj (jr^ 4_jj_jl_Jli_*JI 



<Lu2uttoJI CiljJLSJI j^hj :?Vj j ■ mil SJjuujI 



^^Li 3^tLkJI djufc ^jLIj LUjuj .«Isolating Mechanisms J>-*-Jl i\_JT ^«a u<j 

I jl^jj t 3j j nnll ^^Li t j d c (J5 JLuLuJ! L^Jlj-jul /y 3 (JLf>-^ 3jlc juu LajIj-sI V 
4_a^Lcj i«Speciation ^jjJUiJI» ^ «i m" 4-lLo_<J 1 ojlaj t^j-u-t^J^o £jj ^ 

£jJU (^jjuuII <_JlcLl^iJI 3 * "j JjjJI cjjJl^- jljiJbj . Sterility Barrier 

. Species Multiplication 

4_3b_lIu ^cjj 1 Juk <jl ^ jj U" 1 1 »1 p lr (j-u ^Lj^>J 4. < » lIILLa ^1 ^ ^ • t 

iAllopatry ^1 jJ»^>Jl jl ,VmVL Lja^JLa ^j^HJ! Ijla o& ^HJl?'^^ 
Dichopatric u j t m. "Tl ^j^iJI)) ^L^JLuf IjjJl^ Laj ^ <l 4 V o JL^L 

.«Poripatric Speciation u Uj-*J,l ^jjJIIImj t «Speciation 

c LLJlJI i f \ l^j ^ l (JLj-^. 4_LuJLju j I 2Lj^_5t_i ^Jjls j_*iu_*JI ^ j j ^L-j-ju 

^iSJj 4_jvjJ5 ^_Lu C7 1jv. Ijuk ^1^3^ < .^LuIjj . j^j^Vl ^ 

^jlj-HU 4_tl_iL_3J1 ^JljlJlj Lu4>^ t <( ^, 1 ■ " Lili I J(j^_*J| CjLuJT)) Jl_Jj_jJ 



LgjJ (Jj) tL>L)jj JJ-^ 4jLjUaj LLlj "T;"*) (jLl £J^_Ljl]| 4_JL>.J (jLlJ ij^^l . ijl , ,.Sfl .j 

l^iUj^a Llu 1 JujL>JI 1 (j it-i j^o jijSo ^jl ^«JjtMl t JuIJmJJ (JjaSLuJI 

- — -j \j 

. JuJ->- ^ n f jU^jO £jj ^Jl 1 Ajj t-N*t lL» J^j. j 4 



Gradualism 4«»jANif 4^((^|jU>>4rfji^ .t 

_ 4 rtU^JU ^IjjVl Cr^ 3jL^' o' £ j^--'^> .Creationism j^iLJU J-L>JI 
oju* * UjIjjI ^1 ^UjVI ^ «OJD^» U-^-iL^ ^1 ^I^Vl jf Varieties 

jjlaj (jyi-C 5j i^" n a Ci-cu-j t 4_j_>.j JuLll ^2 « jjjjlj» 4jj4\j 4jt— lo ^1 (jy Li 
J^ljJI L3^ ^^e' (J^J-^ cr^ t^U^L ^.^.ClU 

4jj i^ j H C_i.J ^Ij-jJ1 J_A lil! j 7C-L.i>>^-jJ (JLjLA L-n-ojlj . f 4_lL>J1 JU_»*J 

^yk. frj-uail 4-l^Lwlj>JI 4 t n j H cLLIj Uju t^jJI ^ L^jjLLa ljj^> 'i V 

b-l>^J <(«Euglena LitL>.jj» JL^ 4_iJUJl <jL£ jJj ,^1^) p- - *U... 

^lLcL^UIj LoaSj3 3juit.Uj 3JuJulI! L^jIjk_>-Li t m'iVI L^/fj CjLuJLjJI ^ 



£-A 4— ulu l 

4jjJLU 4 c m 'H U 3jj uaJI ^j-j^Tu ^L^-jjIj JaJL) ^pil i.<j V I — a jj^o 

ijjJaj Jlij «Severtsoff 

Intensification ^jUjtl (jj^SLilU 4_J^ (jiUl^ LoLc ^juli r « oju'-*» 
jJaJ! jj ^" .l-Vl ^ J^j ... U j i "i t j ^jJI «of Function 

_ jl>.j LgT< j _ j inttl I jl^J 4jrriL-oVt 4 fijt^jJl ^1 (_3jj-»ILfl «Daphnia L j'fllj» 
JLHI 1 jjtj '(^* : .'^tl ujUtiVI J t n;) ^^_>J1 ^3 iijLk 3jLj^ J< m,H ^ 

I <ya _ jj .'r> «H 01 cM LJJju 

c-.-j^pJI ^ya j j ><tl (-a^LlkVI ^ t>«J *ub J^ 1 ^ lt* f-'" ^ 

^ji^.t_i jL&L-^iuJ 4_ajjJo 4_j^jJL_L» B^-iLLi ^J! ^ j i"m jjl l_Lft t— cj_ol_Lll ^ya ^JjiJj 

^Vl ^^laJLJ ^jjJUI) Courtship JjJlJI <j' cr^ 1 '^-^ J ^ " "■** l>^-^' u^J 

Scxual ^ . im„>J1 c_jLitJuVI» 4_"l_j *i ml ij^u u * j j UH <_jUtJuVI ^ ^L_>. 

,(ul>^i^ £-^20 julj tiUj (jLtj ^Lui^j] «Selection 



jl£ 4jjUJI cjI n )^>H L pajtj cuL^" ^jUj (Saltations 4_l>.LLa cjIj^ojs J>L^ 
ojuk j I VI .Poyploidy 4^j_^u^3j^£LII ic^^Jkl jjuuJ 4j* /n Ij-pJ c ■ <i 

4jjj tn"<tl S_Llt CjjJLjw ^^Ja ^ mi j V) jj_> <j£l i fll J^SLj *J SjjLjJI CjVU>JI 

<_>ia*j cj j_u! tiiJj ^_<sj iMacroevolution ^j-tSUI 

^yj^^a Cj |j*Ju_>JI ^ti-v I t $*' A 3 i43^_u_ail J-J-C- f 1 * SM JLtiiJj a J J "' 

^^jIj-SLjLjJIj jj j lr> T t t _ y j3 (JL>J! f^Jt 1 o ^) (J^J^ O"* 3j j " ^ C » <.a-c.t ^JaaILj 
4_sLl^VLj CjI mi\ . 4_L_^! 4_£j^>* »1 (,n r I CjI j-,m. »tl ^2 2LstJL>.Vl UjIj 

MASS EXTINCTIONS g«l jlttt 

J_tejI J-J9 a >4_c-i J-ii 4_l- j v jJjj j •>. jj) ts> C ^JuL_i_u cJJo (j I JLju CjLuL^JI ^IjjI 

.^-jJuJI ^^jS 4_ufc juo J j"rn"i! 4_jjIj Jj^LLsjI 4 In n djjfcllill *jub jjjjl J ^j i 
Julj «Cliveir j_lj_£j£» jLuaj) Ijjl^ £jJLl!1 4_)jJiv!) ^jjuojUujo jl 4i_LO_>Jlj 

^Ijjt ^j mm jru j j U ;jj l^jL^ ^aJl Catastrophists cjj!j£LJ1 Ajj^j i_>U?e_^ 

djj-ua tMlgl! £+}\£ La L^jl jjjJ ijr^^ ^ J ^ J J tr^> T t Oji^Jlj 3JljJl>. 

jjl»lj_2jVL! LiUj tjr Li (jjJ j."-<-uj i^jij jlj>. ^I^jI ^Loi 4^>-LjjJI *.^L>.y 
4 j a Cjjjfejijl fj jJI) Certaceous m$j j mi! i UH j m ttl JjJL>- ^ cj!jj i^LLjJlU 
<Llm (Lyell JJ j^^) ^OlcVl jru^jJ^JI jl^I j! <( 0 Ly^b jjjUfl 
(^JlJI^ t «Principles of Geology m^j^I cjLu«L«I» ^ \jjt 

JL3 «HuttOn jjJ>A)) ^jL^ (j^jJI ^jJuHI c-«JfcJL-a 4JuxljJ! iJjVl 4_jj9 

Ju&Li (jr^\ «jjjjl J» 4j^»jJ 4^jL-u oLjJij O-il^ d JUb , «ij-UjjljSLJi »» 4_) ^^ajLc 

t j>a Vj -tJgl Cj^V ^pJl (_y^tJj Jl-jJ I j- j Jl-jJ1 4_jjjiaj <Ig> j Tl » 4_L«_>. Lo 1 ^ j '°i 
^jjj t^atll (ju 1 <u-*fl ^cLa-j^Jl ^jIoIj-ojVI CjVL>- Cjj_u {y* ^uijJI ^ylr.j ^jujj U" 1 1 

»(ig>xu»l j-usaJI *.IJjI iTriassic Lr ^Ljjlll j Permian ^^hi" -II 



Jl l_.L-}L-JI j9_i_ :<v mm.iII SJuuujI 



(j-_l_al_i_, L__-iL*J (J^Li. (j_o L_LP-JjjL_ Lajj 4_>l _J-°3_ (j--* Li»-*-^ JJ U"l 1 i <J-i.nl i n" 

jL___l lL>Ij___- <jf -Od ^ cA^ -Selection t_»litljVlj Variation jjA_JI U_* 

4Uj_Lc_> (__ul_> Lc_tl i ! j-dJ ! 4jjL£ _)_> l_j I ^^-S SLo-Jl JJ-t-- p ^* a ^j-a L paj^M 
4_)L^_) »__) JL>- La t_&jj_)1j 1 4 .j->. jJ^j->J I jj___a_t_l <Vu 4-t-Laj Jl>. 

^1 -v (Jjl>. a_>» (JljLa i _ r c L_«^>J I ( _^lj____ , _M l_j_/L>J ^_iiLJLl l______J1j 

CjVL-pJ! djufc ^JLj^V SLi.mlJLj -t_>*jVl p "r VI jLS ... I JL__ LlajJ 

4_ja- j "\ jl_£5 __U_i l>° * f «Alvarez 3_^L___J I» ^-jLj} j aTI 

L_3jj_LaJl < ti H SjkJjui C_Ij_jju ^Jl j V L) CjL_L> c£_! I JLv I ^1 JlL__l_>'_! 

t ^ "XI 1 1 rttj ttfLueJLJ £*JLl_> j j f ^_p2> j _M ^rv -r l.ut> I l__-l_!_j i 4_l1_u_!Ij 4_ljvLjlU 
4_.J U l_ ->jl_> <_--£> <jt£j-J 4_<fca_S ^LLo L^-La i^ljJl \iUb 4-?z-uz> Jkjjj La I 1 frLaJjiJI 

u i ^» <n (jj-Lol^j Oj j 7JI Jlj L^j tYucatan Peninsula jUaL^^j 3 v >j3^ 
(jja (^L-jSLJIj ^^-«SJI t_s>L_J ^ V I 1 . Extraterrestrial ^jVl 

La ^ o ^jLd i^ljJI Ijuk 4JfcL>.j ^j-a ^_£.jJI 4 j mi a <"uil CjLcI a-iuVI 

.(^JLAjJI ^J-lUcIlU ^La I h \ p ^cJ 4Tl^t JLaIj^Iu ^jjs 4j jlj.'-" 4^"<-U 4J^L-li 

^jt>a ^1 Sjj^juaJL (^Jtjj V 4 j » j i In 1 1 CJjl^LJ! ^lcajL^a ^jl 1 'd 1 1 I^_l>-Ij 

_ ^I^jI 4iioi c_JLiJI (jr^jJ Lc_j]j . , . 4j jSjJL t 4 n U 'i 1,1 ^a SLljsJI (J^ 
L _ r Li^ 4 j r g .j < <iLj LcI^jI LAjLuLc.1 (3^Lcj C)-Utj j^*_tli^ Jaj*J 1 L^_aJl_a=j _ 4\jl^ jjj 
L^J^JV 4_LL.Ll.Ii L_3j^_t__II tj^-o _jl ^p* i jlo j .^4__jL__ CjL^______ ^^«-i ^___jJLi J_*jJi 

^^lll 4_jj1 j "ntl 4_Ll_JI 4___3_i_jj) 4jjlfCJl J j)l>- J_l__ 4 jlc l_-_L_T I <\ C 4 nl'r -> a 
j j t " U 1 Ju4> frljJJ 3l_j_>J I jfl ts~> ^J____a (_^_tlj__ji JUu LaLc_l lIijjjlj 

4_>j^J__j CjIjI, cluo ^^yii J^v JlLI 4„.imm i nLLll dJafc ^-Laf 3Lt_^-a 4_l_>^-_JI _jJ->-J 

aJ^_u>Jl l_a_3L3-JI 4j| Ju 4_>Jl^_L La jJb _iU j ^ jj-o^jJ 4_3 j) La j-jiv a i3_UJL>- 



L^oJauJI 



SjLC dU JJ* (JLuLjubjj I J-A ^yJJ ^jJl ^j^LaiH j j j t *» M L^j ^ylll 

4j j lo t ! I 3JL& CjJUvIjj di) Juj 4 4ajj)jl jJl <_i]Li*j La JllS <j| ^1 Lalx. crU^ 



u U o *> t \ j S\n~t\\ 3j_cij :Saltationism 4jj^U"tl olj n nTI ^Jaj _ I 

t>_5_^V (jj^-Tj «Kolliker jiLJj_£»j «T.H.Huxley ^l.n^» :<Jii_A ojj^ 
i JjlLo l,, g^j «De Vres lO 'V n "J «Bateson ^ m mLi» • ^ # : * 

cJiJj q„t ; M,))j «Willis (j-oL^^j «Gold Schmidt 0-4 i jlIj -v» j ^i^ 

c c t ^> 1 jJla ij^^ 1 (f t-r r (jr l£. 4jjJaJiJI djuk (j f ^^ic . («Schindcwol I 

Cjlj^ldJl (j t 4_jJLc>vII CjLljjIj jJI T: I jj I Juu LaLo-i CjJuu ^jl i _ T Jj 
1 ^ jtl SjLiwVl ^ ' ■ jjy oJ I ^ n^_a j^SLI I CjLl ^_c_>J, I JJuu 4JL>- L^JLcj 

5 • j o (>> "i" Cjr Aj :Teteo!ogical Theories 4_uLiJI oLjJaJJI _ *_j 

4_lo_>- 4 j ♦ j j U SjJa Jsj^v a a^jLc^I L^jIjt <^->l ciJ^"i (*rjj j j t->" T \ ^jj JUO 



(LuAJttoJI CjUjISJI j^h3 ;A>_i i j i» II K 1 1 u/l 



cjLuISUI jj^" j 1 1 ^ *j :«Lamarckian Theories «ufTjLsV» Jl cjL^ialJI . 

i4j_t*uSJll CjLLuaJl *— >jljJ ijr\ ^f^J (Jj- 3 * 0 CH° L^J^-*f La (Jjj^ ^cjJ 4_uJojllU 

»-j^£t ^jj^-ll j-JLlU i i n X\ Lcjj^ «4_i^jLaV)) Jl c^V jluJj .*J1j£ 

_ 4 iltll (jlj ■ <■ ^* jLi-a-il (jjo j^t^l !>>^ jLuaj) <jj (Jj-iaJl £)£L<1-1 

«j^jLflV» J! ( ui jujU 5_SjJLi_>a CiiU Ju9 - j j U" 11 Ll <>) £ £yz duLtLjJt}\ 4_Lua_iaJ! djufc (JT 3 

4_l_t_L-t_uU « 

L^jJ^jjJi »l alf 4-LLl! Lo ^L<sf i ii "f t itVI 4jIj gjl ts>\\ ^JSj (j f Jl 1 t TrrJjJu 

( _ jr &j) CjLujjj^jJI CjLjj^v J9 3_S^>J,I CjLo-lLaTJI (jLa-Lil 4JLstIL_ol ^jyC 4_ilj^j>J| 
Jj! C < i j ^jjjJLll (jujj-iJI ^i^o -*J1 OjL_1j3-j>. (^yJI ^ 1^1,1 4_-a__uaiI 4_i_t — uJLl 

IjL^Jj iL^LaLj j-A Ljj-JI j^>-VI (jfj i4_jj|jjJI CjLojjmi jJLuaj: jji LjjJI L«-AJL>.| 
4_u1j^Jl i " J j ^ U 1 ( CjjJl>. I ^_pe_u3 . 1 ^"m ^ ^Lus> CjLcj) t n a 4_iSjLo^UI CjJlaA 

^._Lkl 4jjJL>. (jl^ 4—1 ^ -y "J L I jufc JL^Lj tjr^" t ( LL<_uJ Jj^jJ 1 ^1 Vjjua>^ L^JLJ 

djlcLJLI jjpiii t j" y*; J-c-*j ^^lll 0 1 >> * "i 1 1 5 j n 1 1,1 cjLuLSLLI 4 m n ilL La^LLal jjl^ 

• L$JJ>^" L ^ J J * " ^ ^JlJ '-"-^ JVI j_A c_jLic_jjVI ^jl (j^o < fi i^^j 

^jjl i "(II 1 "j U ^ ^1 c. ^uJ l— 4 j Ji>> '^1 (jjric 4_j_T^I dJuk jJj_t-sa3 



Lp^J^uJI 



1 5 j) U ^ J I dJLA «OJU^» j La <Lrtj-a ^yi ^c.^Jl £jr^"-9 V"*-' 11 **' 'J 

4 <i ^3 (j I £^,-1^ J J3 4_jvj(j_ji (jl jjj i LstjLol^ <jL£ ^jjLulJl I JlA j JLi^a-cJ "w jjLs 
(jyi-H) 4_alsL>JI CjIjj) <^i"<tl ^jiajLJ i _ y Lc t j m <a (jL^ J Ju4> 4 t j j U T 

^fl-Lc Jpl n c X 4_jJLaJuJI oJJt 4 ^)?v C-tL>ol ^cj J ^ > j t i^t>"i a^Loj_i( a» 

^1 4-uljjJI o±W ^LoJL>l 12 Misi j^^iju V 4 <iaj^Jl t_jLua^J 4_JU_c -j I JJLuaJl 
^3 (jl UI" t=j ■ t*> ^ 'a Lj-A LcjIj i4_juaJj_iJl (jjJS S-SjjwjJU lLUj ( _ ;r 5 (j-c-L^sJI 1 (j I o j 

(j? ("i <t tli^ JL3 t^j^-Lu-iJl (jjjJaJI Cj LjJLiajj I t In i n^aj ^3 O <lr I £ _ J=r HJ t Cjj_5e_iJI 
3j_ilLua L^jIjl) (J^-stlij V ^4jjjjJ1 j^Ltrv^l r_yz 4\j^£Lo j^jfc a j 4_uljjJ1 3.1 UU 

Lbj-_j_Cj CjLLujj_JI dJLA CjLj_j^-j>> «.Lu 4 j 1 q r 4_jJLc j_l_<_uJ ^1 ^ ia ^1 

>^.ui,^U ^c_a^Lo dLLt (jy ^ 41>.|jlII cjLjj^j^JI 

. ^LljJI 4_lL<i_*J J>JlJL*-U 4 t j-j-IaJI 4_j,,<iL<JI Cj I JLJfcJLoJt 1 C > n ("u^ Jl^J^ 
^Ltvj £ _ ;r 3 jjJuJI ajiSJ 4^*_£Lj j rtUlTI £ _- r liL 4ijLb 5jJj3 CjI j 4jjjJLII ^jlaLg-j^Vla 
cj^Lcbjj (J^L^jlII c^J-^sJl Jaj^-ti jIjCLal i^jSc- 4 jJLt.-w J^-Ill I _Lcl^_aJl 4_j_>-ij_ljl 
^1 mi 4 j \ <a r, 4 1 o i >i "m La 1 j mi\ J-ujLljj ^^^Hi CjLuISJI ^2 ciUj ^1 

J^Lj ^ya (^Li_4^1 tji^ 5 I <j rtj^Jo ^ (jr^O MeiOsis (jJljlV^I 
CjUjO /j_<s 3jL>-l a cJilHitJ 4_5jjJtaJ />j^-Lbl '~i c j ■ "j 'C 

1^! ^1 L 

V 4 u,t a 4_ua_)^_i_> j_Vut>3 «> j-w. ^\ CjVL<j_!1>. 1 a , . . ju>-I^JI \ $ ~r " < _ ;t jJI 

^ i r t_ija V ^jjI—j-j JL^IjJI (jrjj I (TuJb /_yo a i Ju^-fl ( j r _Li_^- 

4_IL>. ( _ ;r a j—l i,.^ j^-laj ^j-o CjJLstJ La dJJ]l ^Jj l^Lusjj . Lj. .-v ^ 1 



<LuaaXoJI uj UjISJI j$h3 :fr m imll K I 'i titi 



^yC (",-r~n tjy^\j 4," j <i U Cil ? jT-lt 4-LiLkJI jl^Vl J I jjj 4_jJIj ioiLuaj *i_)JL_>o 

jl 4^jLuaJLLi i:nj--v jl^ jcJUJI ^ Jujl>o ^^Ul cjI^_JLlJI c^\£ llil Ls J>>- 

^yJI 4jj>Jj d) I j-i.it "i 1 1 oJufc <jl ^-Aj c4_i^r Ix^J LjljIj ^L>- ^»Jl3 (j^a <Jjl jjfc 

j j U" 1 1 ^ JjVl J , mH CJ^JLjv 4 i U 11 l^J (jj^ 1 4_3jLuaXL3 tt jriLaLstJl M£ 

^1 c 3j, \ n Tl L^J 4 t j 1UII ^,^3 4laLc Selection 

tfjufc *ljj d J * J .'^** -^J-^J ^* Jl_«j ^_iLc-i| t j-c ^uc.jJI t^r^ «t— iLie—j-iVI )) 

La 4-ijI jtTuVI 3j_aJI eJuS> {j\ <L<-\-~*- t^^A-jjj U**<tl 4_xjJ1_C. (jjJ!i_CJ ^-^j) 4_lL«i_*J1 

4- jJL-L-J I (J-ol J) « Jl ^J_4_5C^<U Jl^., <3 1 1 (jl—J-^ j3G 41 1^ -0 VI - ^1 ItJL> _ (jT Jt 

,4j 4_LajJ>J.I 

LoJlIc.^ (Teleologists (J^jjUJIj Essentialists ^j^Jj-^Vl ^ m, i n ^ ^rS^) 



f- 

U 

JjjUljs*. t juix-i- ^yJLc ) ) (jyjJI 4_1jjJcsj /_ rT -3 4j!VLj ^JILcj ( __ r IxJ 1 oLcJLcuJU 

SjLjjJI • ^ A ^j^M vij^LiiJ! (j-jl— a-^>i-Ilj 1 4 -t. i u-jV>J 1 1 ^ ^1 <~ \ 4_t, <J\c, 

«^jjb» 4J£. j, i r L^a ^d>j * Differential Survival ^JjL^-IJI *L_o_J1 

J-J uu 3 j, — li'i ^ (JL_lj>. 1 ^ i C ujl_5t_juVI 4 j J a C jlj — ij-Ti -u.i \ <jl ". ^ 4> 

^Ijjf (j.^ i t 4_)1 ini ( j^a ^A"\Y ^Lc «Bates ^..jlL» ^ 1 a j a 

j^Jl ^ ^1) a^U, eO—U g^lj J^SU 5u>JL^il ^Lif^iJt 

4_uLajJI SL^L^JU £ys Betasian Mimicry »1 g ml^ (4-c.l m" m ^ 

4_i JlL«I jjj . I JL4J i «OJij'- 1 » 
: 1 J U \ g "A", g] ^yc j i4Ju^l^\ 4_^_,^ (^^i^ 4jjVl (t_aVT L*jj 

cCj^j ^1 ^1 - j! _ (j-S^JLi J j L u . : «,T> L^jj t Jjl — uu3 C;r JI 

1 ^ "iU -w- ^ ~t\\ 4 o j rttl cli 1j t £j Ll i cl d_J 4 1 <n.(lL) l — ^ " o j ^ i — a j 

d j & c: 4_jl I ^jj ~* IjVI 4 ^ c j^l Lsl C3 "3 J d-Jlj 

UJI ^_«Ljj jlJI j^y— 4 <-uj l a j us>l_Lc a> La oVJl — uu ILJI 

.«Adaptational program» 



<Luos2aJI CiUulSJI j^kkJ :ftj j i mil SJLIauI 




Sexual Selection i M^J1 ^kdll 

1 /y e, ^yj 

i4_ljI juiJI JjIjJLl fJj V "i ml ^j i n -wj I JlcVI t-Jj-^JI £j^J (<-flL<i_>J(j j-^Jlj 

4jj ^ >JI j^-UI (J>^-j UJ^ ^ t^gjjU'ftl jjJaill ^j-aj tL;r lLl!l J j ^11 jlj-al 

<j£. (j*£iL>. £-L±iaj| 4jjJ (jL^ «(jjj^ 8 O' 3^-£3 tft^jy-m-i^JI c-ll V*"l iVI )) ^0-<-ul <<(jjjl-l» 
Jfri ilCj LjO L^jL^J (CjL)| ^-0«J1 ^ULJ L$J ( j r lb&JJ ^i-tl 4_3^jljJI 4-Lu,l,i'*Jl CjLdjUill 

. Stag Jlj-iil j^j (>* jl jlUII c-jL^c^U <jLfc£U o^j-^j 

i^^yll-jVLj jj aJI <Jr^- d — '" (jl Cr^ 1 J ^>jJI 5j J__3 ^j^j _ ^y.ui L>J1 

* ^ ^ ^ ' > LstJLt V I jj£. L*J ^ n , A 3jJ^-juaJ Ll - £jr J-U_L>J I t_J 1 'V " tV I ^ 

^ylll j 3_^jJl jLtJjvl ^yk. I_jl_j_^-t 3jjl_£) tj^3 _ j j j j Lo j_£ _ cjLjV! ^jl <*•« j ^ 

•W- 

^jjJsLZlIIj S^j^/I jLojIujjI^^ 3Ll>JI ^cjjLj ^jJ>»\ j-aI^Ls Jljv^j tiUj tji^j 

4_<_u1jJ I > ^ t j i uJ-^iJ 1 c_j LseIlj^ I » jm—ljlj 4j j^v^j l_4^a ^^-jisl 4_iJ Lila-ua I 

. Sociobiology 4^iUl^V! Ll^^J^J I ^Lu cg.U" r* <i 1 1 ^stJI 

-7 

JL3 JjLLo /jl^ ^^lll 4_uljjJI jLC.Ij-fljl L_al im'^I J j r I LcJ (C \ j^_aJI J ^Jjv 



Juilfl i \ <i 'm (-fl^La^-VI ^LjujI jjb CjJl>. (^jJI i^L-u a ^3 LgJUibj 

jjju Jin 3 1 ^-tlsjJI £^Lj ^Jj . (jr JL_j_JLLaJl L_)Lie_j_iVI j" ^_ ;r rtejjjL_iI! jj U" T t SjSLs LoLaj 

(jj-^Jl (^L-SJI ^jJju (jrtlsLLlllj Naturalists nUII ^ nnjLt* ^jl! liUIs 
^-iLiti. "i Wl ^ ^jjbLLi jru ^j-fl ^j^^-Ju l^jL£ Biometricians 

mm *jfc> -w V La (- 1 i-ujj i<_xjj_a ^LojI ^1 J_jud^-jJI J-oVI i n a jl_>. 

Theodosius ^ m.'J^jjj o^jjj m.jjj-u» < «Genetics & Origin of Species 
<Gj^ 4_c>Uo! ^Ijij J^UJI ^ <iUJI 4-itj;lj <*-La! <«Dobzhansky 

j j j t II j, tuy ^1_LjJ 2L>JLuaJI 4_l^1*J1 SjUI jJLil 4-l<iU.!I ,j-ujl JlU ^^-3 4 jlflja 
L t-^^Jj j j II ^_Lc {jjCjJa y^S i Mj-U 0 Ur I e_iLn£JI I JL4 a t^j-jj'v, < n t U (jrtJ 
^jJtlll ^yJj (^jJJLI j—UI "J I j i I^m i n-sl j I CjLdJ^oJL) ' tA>l ^*1~wVI ; 1 <t dbj j djjjU"Tl 

M Y) «May ^La» : LcLjJ Lfcj_»o^ jjt^'TI 4 j 4 ni«"tl Jj ,.^>1 n "t I ^jfel 

«Rensch (jiijj»j (IUi] «Simpson (^UY) «Hux1ey u \ ,.<&Jb))j 

4_j_ok. oLol^ cdJIs ^_>a cluLoIjJ *(^o « Stebbins u>i <mj"« i >))j UV) 
3jLc>tj «Timofeeff - Ressovsky < j^j _ ^ls^wj» 3 j Uli LuUl ^ 

udJjuj «Cheterikov ^^^Ljj-O^» ^jjlaiJI 4^>UJI 

. 1 nrt > I ^jAJjj !n"i 1 1 4ji_jjv ^_j_iJ I ^ JLj 1 ^^Ll jj_LslJ I 4 j ts~& 
j^ju>- ^clb La J cJu" Ld_^JLo LjjJlJI : ^jLlj^jJj ^jjj UM1 Cj1j_i_>,."JIj 

jljjlj^ j^j »j iVi 4_LSjkj La 4jLcj iMicro-evolutions ^jJLual! t -*ljjU"tl (jr<u-u jj 

J ^uuj LlLlJI _a t jjiaj ^ jJI ^jjlJI L^jJJ (jy-^Iij ^JlSI 1 ^ 1 11 a t 4 j^j <<n"TI 4_Cjxj>JLI £ys 

^l^jVlj *Macro - evolutions ^j^-11 CjIjjU"II» ^ . <n ^ jjjJI ^jl^ 3^ ^* 
L^L>JI 



^jJljJ! 3jiLil J^->j <J* u^-N iPaleontologists ^_j_aL^l g.1 olr 

La < m , <n Saltationism ^jjlalJI J - ; ^tl ^< * \ ( y lta ^ -r a | jjL£ Jj t 4_ujjl jJI 

Lltl_iL>Jl^ d) I ^_3t_iaJI ^ jja J * J ' ' ^ **' ^ ^ i— iLc j i ^- M (jt_j ^ ^ N 
\j 1 <>V J mi \ « n "r \ 1 3j Ju i L-L*JI Lj^Jlj_u_1 1 Ju£. Lud j ^ ^ ^SjjJLLU 
ji j '^L>-VI J zk—uj L yz2u}\ (J_dl — *J j I t "i r I (jrOl (jjJi (j-J» ijjlajJI CjIjI lu— d 

. Incompleteness of Fossil Record 

(^11) 

Biotic ^^jJ^-ljJI jjlj-JI ^J^'KJ \ <VHg"mij Ja_*-> -1 1 j-3 1 ^J3 JU 

jjlj_U1 4 jlr j__T 1 o r 4 n \l ^-a J-st^j La I j t "t <Z ^jJI Equilibrium 

I JLA^ VLT aL-aJI £jjJ1 (j-C <j*__llifc--<l 3 ^ J mi tt l ji j-M J£ 4_lj_ jjSLj 

jiLaiJI < rtt^j ( Quantum Evolution jjU"<H «oj <» j o m» o m.? 

^ylitJ JL_i_} (jJJj _____ ^Lbj ( 4j j jUV I <__}|j__JLJl ___] gj^>>J ^jL ^fjJI Ijuk 



cjjlIs (jy^-llj L$-jJ1 SjLiVI < "< o i i.ti i- r u£J\ 4_L_uJl 

4_aj_iIi-jg ^1 j (Tu-tJI (J_>. I J> /j^o 4_»_iL Sj_it>Llo L^_i_u^^J [J,j—&S 1 4_jjjIajJI 
Cj I jwt^jLTJ I JljjJl_>. t Lj I ^3 Clcj CjI jl <t C,o Cjj^>» a j—iILLl-o r,t\ 

(JjJk-J (_j I «Gl i!u ^j-o ^ j t.u, h *<TI tjUb (Jjl_a (jl Li-o^, a i-'^j.,* (r-^iTl 4_j j) j) l^i"< T I 

dU j jjfc J_x_>-jJ ! *3 jL_u_o ^jV <j\c j j. i .o 4j (j-ujJ ^^-j J-* 1 ^ i 4_jjj) Cilj^a_3 

■iLgJLr VI jyS^j ^1 v2jU\ ,j t\\ Vj Jj orj djLpV 4_^j!vLI1 djLl£^cVI 



<L_u^jl jJI o Lc ^1 (^JsJj jjyUl j 4_to_LJ>J1 gLjj^jJI 3_iLc1 CjI jU r (jl 

^Jje—l-J 1 lIiI^ ■> °\ I J 1 4 J (II i kA-l\\ 3 L. Mt,.tJ1 |^^-Jl_JLJ JlJI ^_J^_Hl| jLL^I (j-B ^UJ 

J! UU) i 

j j "f 'C ^jlo^jjJl t V LlLlC.1 t r irt \ jl i"tfVl I Jl_& LjjL-uaj jj Uji I C <[$j 

ijjSy tj-jiaU-^M t\ <i Ir ^»Li_Iikl L^-Ljo £mj U Lu3^_uaj>-^ < 5 j j 1 

Lg-iL^ ^ J_lj (^jJlII ^j—iSUI 4_)j^LijJI CjIjwjJujJIj 3_SjJLiJj CjULLkJI 4 K a \ a. \ * a 
t— <-i_ mi 4JjjJ^iiJLl oj.tJl ^^-3 ^jj (^jJI j CjLLa_>JI ^ j to m SjLcl oLxLi_*_3 . . " 'J- ^ 3 
(^jj l tiiJj Jjj-<2J ^Jjjiaj CjI^-jJu Cj^Jl^j ^ <; 1 n*i I jJL>J I I $ t L_3jJ<a3 

jjil <<Lcj_*jJI j I ^j*^>JI Ct-Ljv. ^j-a jJ j-j-u 4 1 (O-lU CjUjJaill mi r iLi J— ><j 

oj- 1 O- 4 lO-^ 4jj f) U'\ cjjjjua-"'if. ll .LQ jllul 4_c.j^uj 7t o ■ ,n «Mechanism 4_JI» uLSL^a 

Jju « jJ^>.»j «£JjjJU jJ/Lo-LJI (j.* JiJJ L3 ^-tiajja ^JaJbfcjJI \jJb (jl^ JLilj 

v' 

jlj n" ml» 4_Lv Ji>. Ju JL^ 4Il>-jm^1 ^ jJl L gjjU"Jl u-Jj-Imi^ Lj I mi m (^JlII ^jJlJI 
k jJo j, Ti'tt fj\ ^1 ^ i u,JI ^j-a (jO^Lo 3 JljlI ^ ^ ^ ^ ^ ^-j-tJ i ^ j (j^-jJ * « ^laj 

( _ J3 Jt Lfc^ j a 1 <^>jl 3 Ju Jl_>JI ^IjjVI a <^J^LlII ^1 (^JiJ^ ^1 j 

Jjal^C Jji-a] JUJU>J1 (jIs^jlJIj 4 j, <i j "( 1 1 3jJsLl!I Cj^?L>JI {sr ^^ . ^yzS 

?r <l-<-(Jj i1jLJ_L>- Lu-LJV 1 <1 t l : 1 t iH^J ^ rt^l (J 1, -L>- 1 3Jl»J ^ * J J T 1 <_)LitlL)VI 

.(^jj^LvVl Ja- mtl ^Jl 3JUJ_>. 4^Ll^J J£LJij 



l£JJ? I^i" j 1 *-Jj1xjjV1 1 JLA ^j_tuU ^c-t-t^af CL*_L5tJ ^-tflL>-Vl »1 j^j3 0^jjtj 

j» 1 1 nj ^jJlj <«Speciational Evolution ^t^jjJj j^Uj» «u U <lL^j t^j-M 
(>« £_JUj V <ul »— flj— *j (^jJI iNormalizing Selection D t j i UT1 <_jl_JtjjV1 

.iajl^ljl ^ Ja-<U ^ 

Jj^>.^ii (jyit 1 ^ < o Jj" <-uJ i _ ;r jJ I j^jfcljIaJLi J^Lv ^p^jVI ^jrl^- SLuruJI ^jjIjJ 
*I>AM ciJJ j j \ m. il^AJ ^ t>o ^ jJI ^ 'm VI <jjljJiJI JUL 

jfO^o jru U )n<u (l>^w«j cii\ iEarly Cambrian L gj-u£J\ 4jI juj Precambrian 

c. mi i i Juu L<^_l^ L^_<-£> I jJLj I ^JI^j Jl£) iIdLgj^M o Juli ^t^a a (j I ^-lIsIjJI 

^jlc ^^Lg IoSL&j .Paleozoic ^jjj-JLJI 

jl) JojIjJIJLI ^j-lj-aJI oj^>^^ L^ 1 ^J- 1 -"' ^° ^ J 01 J H a ^ Cr-^' ' j- 1 J J 1 O J-^ 

■ tjg i i n H o^yui j^ul f.\at\\ I^IaI ^jJ! ((jjljll! cUjIjIlII 

^ (ji^. 4 nlf La o«jUj jl^IjJI lth^I or^*-^> tPleiotropic ^tJI S^julLo 

1 ^ljl>") 4_ij ♦ (j^i jVS (jjj (( j;j^Vl 4 j-rwlH! ^ ^jj V." 'i V I Jxl j-c 
CjLd_juaJ! (jfic ^jl— QjJ ' \ 1 4_j^-il mi t II 4j|jjJL ^U,.u-<^J,l ^Int a Jlj Lfl^ 
4_l^IjJ ^a. j ^, n a j_at IjLAj tj—LjLaJI 4j^j^oJ1 CjLL_>J1 (^^JUl j j3L_lJl 4_jjj_^jjl 



£ .in «.Ini I C/HjLSJI johj :6uuuuuJI SJUjwI 



Rvolutionary ^jjU' W jl j s " ...VI Ji^j ) a£^\ m, "1,1 a 5, \ n «U j-fcljlaJI 

4(jr lLj*JI JjtLtUI ^^k. 4 j 1 n <\ (j^3 (3 j ja^joJI tlaLcjVl cjLuj Stasis 

lLr lLJ>J1 Jahili ^ (jjl^ JajIjJJl jufc jryjjfcllaJI frljj j^alSJI J-aUJI 



^_jjLj (J!r j3 ^ J, fl"TI ju^Alc JjvI j 1 1 r. u."n-u 1 J j>> -j-uujj I JlI 1 ^la.t.t, jjl^ JuaJ 

i«LL<j tJT ^jl (jyJJ^J j}", Lij.<3 Jl j^-Lj^j 'J? <)i' k a ^ya _ 7c_JjLlI1 1 Ju^J 4_i_^Ijl1X1 «LujjVI 
LAj—j-Cj Ljj_lTi5LJ1 ^LfljjL) Uju 4jjL^LuaJJ*1 L_^L>-1j_a < * i" ~- * ^Ja ^LlL» "i a 

^Jl ^4_u_u (jj-_iLa t _ T -oll ji "< »1 j ~***$\ ^cJl—C Cjjl uj (jj-lSl) tjf>^ C1jL_|_jI Ju 

Cj! j I i^ji'^i t "i Tl 3_L_j_>. 3l «ij^>-^j LfcL^I >- j_i <i T) (jyjJI jJjJJI dil i ii j ->> 

ol j<Tjtr>. f-LajjL) > Organel les ^^j^jjp.j < « cjIj <nr j * 1 .^r j La 

cj! jlrt'tl 4_^j c^o 0 nj t" ^1 Ectotherms ^jl^^JI ^jtvMI cjLo*jL>. 4_u>^j 
Bndotherms ^IjJI ^jJ\ oIjj ^h>-« ^! (< n-wIjjJlj dJI o cjL_uLaj_JI 

La L^_l3 j-bl^jj LklSjIj tCjLi^ "i y_a ^£ L^jLjj^ ^ulajj SjJLaJI 1 ^ i r\ 'h 't" ^ylll 

tc_j jLj C-oflJ jj^l Jt "'H iJJUk ^lc ^ Jl-ojJI ^_i_u1 (jlLa-J (j I Lil J^*_? ( J_^B 

K ^ J (U)) 

^^^^us 4 n j ^Jl ^^^3 j_A ^-ljJljJI Ijuk ^Jjua (j La dUj ^-«J - L^jj} ^ <^l ^' 1 j ^ 
VaV$ ^jjln'itl ^ Juali I Lal i^rujl J^o JL^I j VI ^J»Jj J t-jUtljVI 



CjLlj_C ^j^a <CuJu>Jl jjJoJI lZ t.?t-t-u3 \ 0_j_>- 1 Llju^J 1 <L_l^JllI1 <JL*__« CjJ_3s_) 
. 4_Lx^j VO LLLa 4 jlr CjjL£ 1 o <r jm t"! J I ^ 4_LfcjJ.I 4_jxjjJ1 jjLjfc Cy ic e-jj^jJi 
iCj^Vl Jufe (Ji-lj 4_<jij^JLja ^La.Te..",! 1 ^1 «4j1jj» Jj jjt*w!1 Li-A ^Hj jjlaJL 
jj-iil CjI Jj Jl_?lIJI jJLiolj t CLi U-u--os__! I (J^-C ^-A<^U (j-oj->- j-& t v <-u.uJ I 3 

^cjjLjJI ^ 1 r L&jjiaj CjIjI ,<-u— i4_AilL>JLl CjLljISLJI £jj->l 1— >Tw,i a ^-jJa^a-j (jy^Jl 

L^ _i "K j 1 1 ) *— ii-Ljl^Jl < n "i H v— >Lj "i mi o ^^3 ^-ibl aji Cj^La_lll 

J-c£Lj 1 U VJ1 <j-£Ij «.ujyi-3 4_iJJLxII cIjLiIj-l^JI) Lkl_3jl jrua (I "i i „jj^JIj 

^ t j i U T I ujLitlljVI (Jj^-la ^j-c jjJL>o jJa ^LajjVI Ijuk <j 1 ^^-La^JI j j ml 

(j-a i-3j^»-j La ^Jjl (l£><-^ oLuI Jo) Ljj . j"< - J Lfl . p j ^ n U Ijufc 

(jt I i n Tl /wO tj^-)!>m cjaV I (^Jljo ^Ir jjiaJ jijj (jjfl ("ij (t y JLS i LjJcjjIj JlSI^ 

Cjl jlj UT1 j! da^^Lj tillj JiJ-^J ^LajjVI ^jk 0 JJ-3 Jj-<W ^ a t4Jl i^ll 

J^LalJI ^j_4 ^_JLk>J_^Q CxjL£ L^_i J J_lJ ( d J *y <^~\\ \ $~yj * f - . \"i 

L<ut3j * (c_)Lit_AjVI jJjoI j_C 4J* 3 J>-»-4 I j 4_2lU_4 4_uol_^ CjLLj_>i (^yS C<- Jd lx. 
\ $ i 6jJ A 4 r,n 4 j i>> ♦"it.1 CjLjISLII ^ I j j "i <> j! .U^Mj tjrOJL^Jl ^rt3U> IjLC 



ft> i .h gin II CjUjISJI jahJ :K ■ uni II SdiVl 

3Jl_lj Lo ijju>-j L^iLp-j -«Evolutionary Progress jjjjlaj ^LIjjI ^jlSj» Aju 

jJjl^j 0*jJl->* Cj Ij_ljLjJ 4_lmi aLft 4_fle_UJ 4_i 4^ j J. t„> V 4_L>1 '-'-l-lJ 3^-^ «^jJiJ)) 4_j 1 



. ^ t j,i„lall c-ilitjLiVl 



<>>1 L) 4_JLc t__<Jj-Iu V ^ tjjla.ll c-jl ->"jVt ^jl 4_I ^JLo ^j-o La^LLajI 

/A^ , *\ (j^o j-l£l ^^I^-ojI ^-A « 4j j ^Jljjc-jG» Jl <j jufc ^ 1^ JjJji ^^1^ ^4 jlf LaJl 

^ jj_j>j_II ^1 r^j—^. ^JlJI Evolutionary Lineages 4jjj U" 1 1 djl ■ » 1 1 ^ 

JjujL J, ^Vl Jljlj ^j-o— <-b_jJ J_3 (^yjJt I ^ j ^tj-JU j .jj"i 1 1 ^-«w V 4_jJU-C j-A 
. LgJl_L>* ^.LSjj^U 4_jLi^i_>- ^^jjj i \ j-v j j «u V ^ylil l — J J^ 3^-^ 

«OjjIj» opa q*j ' t^T I ejUtliVI U 

4 A iljlJI (jj-Su j^Lj J> j) j ri M i?Jui» Jjlj t j-L-uyiJl 4jl3IjJ1 ^^_SJ! 

J Li 

U Ln^J ^jjiaUJI j—l* "i 1 1 4 t j iU <__aM^>-l» 4j I ^,1^1 « ») 4_J1 jLlol Lo j-A 

clJj JLJi_oj tdjj 4_Lt>JI1 3juju_fcJl Jjt jl_JI t>ui /jho e-iL-V ViVI 4 jlr 

IUoskeleton 4_^>.jL^ LaLu ^i^^ 4x.^^JLI cjljlj_i^J cJjSJi> ..-»1^1 ^ 

3j_j_ t<l U ^ jj? dDjJ Cj^3 'Endo skelelon 4_JL^|j 4_aLc j 4_uLAiJj 

jjL^ Loi-ij ttjLLj^Jlj «aJLl^JIj d 1 jj^-uo Lu jJ 4_*_5t_iJa dL^^i^tja cjLjjLijJI 

.Crabs j-^tj-JI oljLLsj-ou ^Jjjt ^it-t^l ^-*^>- 4_JI ^J-uoj ^jJI 



tts 



Interaction JjLUI J^UlIl j-a ^ 11 c-jlitljMJ a ia a cJIj JjoLc oJLi&j 

i I ts\,% ) \$ isi* ) -\C 4 1 rt "< mi a j j t~>Ts V j_l^LljlI1 0JL£9 i^u_)UtajV! ^-^-J l^j ^ILo 
JLoIj t^yJLushJI tUo t!l LgJ (^JlJ i jLLs^/l ^JjjISJLo 3ju»Jj 4_«j!a_L^ L^jjj 

jjj t jjjUltt 4j^iaj J>i_a_4 Jw<j 4_oj_i>Jl D JL A ^jj^-^jJ^j^J, I Jl!I lLJjJI 

Gcofroy -j a> c^jL^ cgj^-Sj i > tt 1 "' -^J i4_Jjull 4_jIj,jJ1 
(j^JaLuJI jjj* Ltjj J^LHII 1 jua I ^ j <i i 1 A ^Lc 4jLaJj^i juvl ^ «St.Hilare 

^Ij-i^Jl jj^a Lcjj (j-u-SLuJl 1 JLA j i " f. I j « jj» *.L>. Lili j 'Ujli-^ lA\ L$^3i 

(j^-p JLSj t4 i n a 1 ^ i-L ->J I i U o itl 4_a_i^jj j-A ujLsc-j-j^M ^^^JLc jjIjJI J j n H j 

4 1 lm.\ Loli c Cc 1 1 l t CjLi_u>JI 4 j n j_>J 1 Lj"vjJj j ,lJ1 ^i^. ' * -""^ (j I JUu I JLA 
l_JjJ ^j^jlJI <i tJI p^^jfc-S < J n « 1 1 l!jLi->. 4_3j^»b <jt^~ Jt>^ ^ ' tr^J 

l1jLLu>JI jjjj^oMj 0^*j£ 4_jla J JLaTu 4_5jjJaj 4_<_ajaj (Jj-^- csLoJliVI ^ J ^jj^s 

ujLitljVI 4 jU r ^ ^SL^tlll) UJ Sj r >A\ i U <> 'di (j f ^ t >i " j IjtSLdiij . ju>J jJl t>u>JI 

(j I ^j_<5 ^CjJI ^Ir j , 4jjjLLxII u^j^Jail d >o 3Lj_>JI 4J_ud1 ^1 L^JLaJj CjI n 
SjJloJI ^jLs < 4 -uLij>J I dua j) tS 1 U (^jLo ^jLt^ L^j (jJtjJ 4_j^ (jin U CjLijLsaJI dJUfc 
^•j. <,o-a ^ik (^JlII jjyJLj.-^J I t la c-'J I ^SLst-ll £-ua_5tJ L^jlll JL_>. t h&'t W fjj^- 
^j_Lsj_<i (jjjl 4JLla_a 5^ j i*iiif. jJ-iUJu LaJLuC ^ ♦ jiUII L-jLaelljVI JoL-ioO 

^lj_aVI i^JLoJI L^Jilaj-o Cj^Llu tjy jJI cdij 4 (i l"i V_>a 4_u_lj ^^ajI i^-^- 

< ^Tj<"TI ^ ^jJI -ilj-^Vl La! *3JJJL>J1 4-u.Jl OJ^j^n V ^j-J JJI 

I Jj) rtll (jSLcJ 1 In fi *4 LlAj t3j a, (J^ cJlaSJlSI ^ ^ 3, 1 c I mtl 

L;y lJI JLj cJuis l-H J n a (j\ JL_ju (j-^Jj CjJL_^ JL^ uj! V "n VI 



^jLjljJI 3j_&LLa^ <LdlaiiJ SjJ^Jtl Lj^L>JI 1 JU£. ^jJoLlLo ^uoj^uj^o 

_ ^ ^jil] (L*>L>JI al^j ^LiJI ^Ij 1 ^1 JVA) ' 33. j o 1,1 Crossing - over 

JjjljO 3-iLjj 4-j> j."uJ I j . Luajl Lu-l>. 4 rttl ->J,1 < j^l j.thJI ^^^j'M—a LftJjj) <-sVT 
4_jvL>o J o~ tj _ £jjJl> - J^J i<JLi^_3tjJ>JJ 4_lLu>JI 4jLt£jjJI t_3^J*L>.| cL)VL<uL>-l 

. .4_^LJI j^jlIIj djLiVt (>u ^IjJiil cjVLo^I tUjIj^l 3Lb^ ^j^jt <t ^ 

CjjI^JI »—13 J— -w. j 'i r jjJa^jl J al-^-a JlsiJ t-iLieJljVI ^yiii t j 3^ 4_3jl <^>ll 
j> jf 4_3_x3^>o tjr fl c-iLicliVI £->«-» L* (J£ j j a (jr fl j^Jt^J (j^l 4 j + j i UTI 

idJL-Ldil 4_U.L>JI O t 3jJ^Hj| jn« (Jj-LesLj (j-O ^^jJj I J Q_T ^7-^) 4_Lj^la t_J l_3_>- I 

t 4_ju£ jJll I j» j r 4jjKJ| L^jjLjI ^jl 4j1 1V1 JuLq jlj-sl ("m n\ \ $\t>tfis 

JlJ^uJj ; \ r £_ 4Jj) rtt o 4_ibvl 1_Lij_3j t_iLit*uVl 3j3jll (^^JLJI r> Jui (JjlIj 

^LljwVI ^ JLftSUI 3j jj ^jLa llUj .3j-1A1I j>j^J UI^*x. <Qx Ljjiitjl ^jJi 
t_jLitJljVl 3j-*j (j^b L ^ji\ * Ll_Jj Fitness 4 j -v^ ^Tl L^jjJ j^I ^3 ^ V 
Jlw V 4_uL=t_"ijVI Sj-dl dju^j 6j t 'i o" j ^jJlI! jlj^aVl ^jL^ ^Jj tL7 tj 

. 4jL3_} 3j_j^q^o ^jjJI L^J^i_>- (jji JjLioIjj 4^L*jjo ,J 1 l^-uo jJ^Hj ^j^l 

ijuil 4_^ _ jljI j^kiJI 3 j^UiJ ^ ^jtX\ *,LLJ\ J^K3 

^jl j "i! I : Lwfc (j^LaLti (>d>aLc j^ialJI ((^jjjl J» j j " C I 4_ljjL_cij| ^Lf. j^jJl 

^1 ciMiJI IdL^ ^^ju cdLlA cJlj Us dUi .^tj.UH c-jL^VI j ^yL^JI 



4ln-w>La adJnil of selection c-jUt^/l 3jl^j» j^-jj^U'tl l _ > Ajlj al ,g ml La ~L±aLa 

t *H (j " i «tU (jLtSJl JtjVl : LaLaj (j-l^l" V a (J-li J mi (jy lil 4JVjJI ^j-u j^U"tl CjI mi .flLua 
£jj9^1I j J i/id I jufcj tjji^l jl (j^l jl J^>-1j (J JI -^ J^JJJ J-^ (jA^J cjUeJuVI 

L_3JL$I1» 4 Jl <1 t" r n! (, imi'^I (j^J JJULJ Jj3 Lufc J i 4_C J_4_>»-U J I Jlj^aJI ^ ^ 4jVjdj 

1 jufc ^ *°i llU j «4_uLitjjVI Sjl^jJ! » -ya « Target of selection ^LJtJu^l 

Jjsjlj Sj^ijSUI 4wajtMll jjb Jj-AJI ^jl Lili j i _ T 3 ^Tljcjvj tL_>Licjj^lJ ^^-loijjjJI l_3Jl^JI 

.t—tUtL^U j_i!jLlX1 4ju3jJU (JL^o^-I jJLo-i 4_^lj 4 L^J^L^ ,^^1 (j^>JI 

4 o^U (jpLa^Jl ^ Ju}il ^ < ?tMi<TI ^ J<>>nTI Electrophoresis ^jjh^JI Jj^l 

jc^oj /ys JujJ»! ^Jl i^ji Lo^a t Cj I j _utJ,t 1 ^j^o L^j^_1«j La a c!jLjLlj>J1 jj^^ ' 

(^-L>J I j> i "i »") (jr^J^I SjiiJI jLuajl jlj i<_jLie_ljVl 4 jU r LfcjjJ 

Jjl *"U jj "i tl L.utJ <n C-iL-^- ts>] <<s $ "i a .1 7t a jjy-^ (j^J * ^ Lit_jL> V I l_3Ju^JI ^Jt> 

oLj^ V (j-jj-UI «King ^J^»j «Kimura Ijj ^ j <» J 'i ^ «Neutral Evolution» 

.«Ojljlj» 4jjJajj L^j^juj ^ru Lua^lju 
Jl <i"i"wl Ji^-=^ 4 j m n j jw-i-C CjLjLjSLj 4_ibjL>JI ^_>-l^JLl '"-^ ^jIjoaJI Ijuk Cj->u 

Jaj ^Ut^MJ Uajuk jj^JI ^Jl 4^L^J (4JUrL g^UI Jj) & j , .l Ltj-t-I I q£ 



4jsj 6" ,,,11 2Lfcj..g, T J I ^^lHil ^L^Lll l^/^ 1 2UL>J1 ^ .^U^JI 

^ L_a1 (jL^^U 4mm^TIjj .(^jLU jIjlcI jf ^UUH jH y ^LfljdJ 

cj^/L>JI tfjufc JiLa .j^LSllJlj ^jl ^jlSIII jjt> J^Lc dllj> 

dJLJ j *_> LitJ-j l » ( ^ r jQ-<-aJ La (Jj^>- 4,j i^infl tfjub (J^>- (JjL>JI jCLal JloJ a 

( _ ;f j3 « Lta "i a » j! «LaJL^D» 1 <i ^ ^ Jl_u 1_<s JLjJl_>- £jj jj) (jfo <jl 

I Jl^Jj i^L>o jjjfl JuJu>Jl ^JiJI 4_5_S_5cj La ■ j ' " ^ «^jjiJI c_j LjtlL) I » 
cL> j" j jjft L*j| ^jJl^JI JuJl>J1 ^jjJ I ^g^-J.") ^jV fj-ia-> 4-C-j r >ij La (Jl <; t**< i nV( 

4_Ju_C. - i>j a Ju _ j^j4> ^JlII ^L_3tl)l (jlib t3Li_*JI fiLLt-olj^a i>j(^_3l ^L>o 

,4_o.|jj>jVI 4jj_*Iu LlA c-jUtljVl JiAJ JLojCL^I tjlJs tiJJ jj * j| >3>U t_jLtil 

jL£ La L?j .«Species Turnover ^^JJt Jj^t-Ul» j? «Species Replacement 
«Macro-evolutions Jj^-Ii 4jjjjU~iTl cj^Loill)) ( 3 t t-l>J ^ 4_l^I 



^vu-l^SLJ 5 1 tx;U d uiljjJI» 4_jL> 4_Js >> _c ^jJI i Sociobiology oLa__s_J_^JU 



j^liLa ^ «Ruse jjJj» «UolJ^a 4.u3 JjHj t ^Lti ^j_^jJLI Ijuk 

JL-SJL)1 JU9j t« t _ ? £^.l<-iJl J* r? T 1 Jjj * * 4_uu_>J I 4 j I *\ $ ' » 4_i Ji_ua-Sj 

«<j_uJj» p ^ j ,J > ,^yiJ t _^uLL!l <J^3 tdjl 1 j, ^Jl 4_iLc_i t— ajv j^-i «3 4j| ^ > < 
^jjjJU>JLl UJ-J-^^J j- : J Ij .j ■» <lt I Juk ^^4^- j^*-"**' ^ JJ- 4 ^^ U J <^ f J 
4_a^Lsc— a jl r tt))2 1 CjL^jvj-j p * j I ^-Aj ^uJlJlJI A 5, -Tct ) A ~~ '-^ 

^^jJI *Loj_jjj (_£JlJ1 4 < l_Laj>Jl Jj&> ^ ^V^ j*Lc tjr a «JJJJ» < -^- s 

Ly i^l-d--v.Vl jjliaJl c2j! j oL^j_LJI ^1 SjLi^l ^>*^a LaLcJ *M n r I JL3 
4_uljjL_tJl ^L_j — 4 iCjL_cl — a-_>Jl f.\ — 4_j_cI 4_->JI 3ji 

.U>j_i£.j SL^j^I cjI^^UJIj i njtVt jlj-j^lj t Altruism jIIj^Ij Aggressiveness 

^uj CjL^!>Lc. j-Aljii jj-d lJlIJJLI 4j[^L(j La ^l^t a ^jl ^tjualjJl 

_ j*uj[-yi (Jj^Lij j I Lal _ 4ljuaILjo ^j- 4 5 '^J-^ ( _ r L-uLuil ^LfciJl 

^lll CjLcjj^jJLI 4jJ^JL9c_4 1 t n j 1 1 1 13 j . j_<-«1^JI 4_cj_^j2_cj (jr uil>J1 c-jlieJLiVLi 



<LuAJttoJI O Lu UJI jjjhj imll 5Jjuu/l 



4_j_3 >-sl>u drh 1 J-ii J^L-^JI {y> £y (j\ cjVjL^UI ^l^jl J£ 

S Lili nWl Ifijl f n jmTl)LJ Jj 1 5I I (jji^UlIl Jjij S^tll (jJjL-oJl CjLcj^-a^ 

Jjp. Ijuk ^j! JL9j *(jl^_pJI ^l^jt >jL*-u ^j-c 4_lB La < h* 1^ (jL-ojVI clJ^Luj 
, >>^j 4_L*J jJj < ^ I jJ 1 (J7 _3 JU, H <"> (__9^L_i* ^_jLk>j_j<s CjI t o "i >J,1 l_a_j^jJ^_L_l ^Li 

j^jjJlj) Jl— >H Ij-a ^3 0 U Tt lUI mi <T' ^jj ^l^ ♦ a jl ^ < rj ,m11 
^tUj V (cjL^-cJ1j>JU jJ^-u niLilc «Lj^jL^ ijr a <i i J « «(j-uuJj» 

Jjjl>J LuLfiju ^1 ^Vl Jl j-M.II ^L>JI -uljJ cjIjjhmTI ^ 

4jjJaj (JjJljlj ^u_>u Cj I j !_><_) V I oJJt jj'Li JiJjJjj jjLiJ^^/l ^jJ^jlj «S^jL^l 

^6 Lcjjj t jujl_>J1 ijjLSLll #.Li_) 3^L_« 4jI lu (j-u-J (jr i T i_>JI ^-«Lj^^-JI (j' - ^ 



^Ll j-U 1 fjjlr t n h ->J, 1 4 -l>- j. j Jl (JjLlaJ.1 ,j-<3 j»jjSL1| (J^v Ljr 9 LiLxL>o <j I 

^ aIjU tl i__tl i mi! 4_UJU»3 4 j 4 tfvL) t— ^ i j> -Tur, V i (jr Jb ^jVI : (jO_j_j_u__nj (j-u-LaJLi 

J£ 4_otif (^jJI j^JlII (C^tJ 4Jl_»£jl1I Ul^A_d f Ljj 

^LlILjj l L^J 4-j -wl (0 1,1 4iSwjiil SjuLc 4. » j i U T 1 '"t * a 03^~i <5j_<fcLiaJI J_tjJL>. 
I jl Ls JljJaS dJJ j 4-iiLol j i^Ps^ajlII ^ jj-^Luil 4^1 m» 4_!|jjj L^Lv LbwL>o 
^Julj 4 j <tA> 1 Juo iijjuu ^jljjJI (Jjjfl ul-u.ii -L9 ^1 uuLuil *__>l_5tIuVI 4_jJl C-ul^ 
4 1 a j-^ij^ I 4 i j ^jJUI SjLcIj iPolyploidy 4 j aj^j-aj^iJI CjLcj-4_>JI! 

^yli-^JI <U<titl ^ S^ijll Ja1^_*J1 ^ <iUj^j_c.j iChromosomal Reconstruction 

^jJl ^jj^Vl L^-fll ^fl n ^ t JL4> (jjj * 1 <f'*J jU 5 

4_jju tjl 1 ijlr (^jJt ^jjJlj .p-l^j^/l (Jj-d I j j jlajJ I 4_iLa-«-I «(jjjl- 1 » 4^g_4-ua 

. 4jj ^ 1 1 Lt>»jJ^jjJl (JL^e-d (jr 3 C-t L<M.<V»T(i-I ->j^>-^ V 4_J I I Jufe 



^^IjlJI £j>-a j-^-^f j-^ Ecology 4JLj_jJ! ^ir. 
4 <^vj 1 o r I j j.-»-*." A*n) «Haeckel 

jjfc «^^^^vjJj^Ljt » 4 »1 K s 4 j 'n i l a (jl)> :4_Ij 9 

4x:j_«_a 4_l^|jJ 
c jl <jl £ Ljj tia c 4_j tlaj >JU « U < ri^JLi 

4 — j o Lr ixj _ ji i _ «c^>j>£y » 



. «SjLl Jl£. 



uL^gJg-uJI 



ijjJaJI) JjUH ^JjLlJI ^blc JJ^^ j _ «juuaJtll £JJ (j-u^JU (jyltJI 4_LTwl J/1jVI 

4 ■l-'w^J^jJljVI CuL^ i± ( _ (j .Ja.,f £_j-uL_j-JI (jjfl JjVI t ir^tfij ji mi .C I 

(jfj-SSJ Lfl J £ ^1 3C__x_ujVI 1 a i ■>> **. ^J_*J 4_lJjjfcV p J ^1 A a CjI j $Jul_<-aJI 

4j*_uj ^Ll>-VIj oLpJI jlj - "I j i&LdoJI (J^l ^Lj^^JI (j^-J ^IjjuaJLfl i4.«j.iln II 
Jrt U" 11 J ^ L ^5lj_jaVL^) ^LLiJl jJjfllj-C^ J f u )]\ ^ di» I 5^_jSL!I jrU (jjljJjJJ 

.«W.Kirby^l^j^ «W.Paley ^Jj»^ «jj^jj "t» 4 , tl 

cjj-a^UI ^ i \ rt ^ ' "'j j mi f. ^uLjJI (jj_SJ! jlSLj ,Jl_j>- ^ 1^ ^ 
L>.j-tiij L^j^d cjjljjl ^jZU l t4_jjt ^ItU jjj^-LaJI 7t i d t4j^£LdJI 43j, t-n ( n ^ t j j 1 1 

CjL^UiII jl_ij_i.lj -t^l * r, , „V| j L_*j^e_lJlj 4jjLH,I Liiils ^1 CiflLua I (Jj a .fn^-^Jl^ 

IjjLLo 4j_ljJ| CjLi^2_><s ^tj i U 11 ^j^bJl c-cou^1 ^jl^jVi tfJub^jsl^Jj . j.nti*"iT1 
j»Lc ^1 ^ ISu^ j al 1 dl_>oV1 ju>- Juxjj .^jjjjolllj 4JISj^_uiJ1 : (j\_j_4_a_u j ^j\jjfcX<u 

4 "t ^lj « Alexander Humboldt cJj i o ^ oj-^ 9 j- 1 *' ■ 

(^JtLa JjaU^ 3jIj^j>JI «bvjjj ^jiri^ 4j<i t»l 1 jlot .CjIjI i ill 4 n j, i \ I L^ljJL>Jl 

iilalo ^ d_ul_u]| jLLUI L^lji->. La-^ ^ AM ^Lc ^ uHart Memain 

lZjLlIII 4_jj9lj_t -w j_tx/jlji t_>ij tfLsoVl Ijub j-o LluILcj^ ,3jlj^>JI ^1 J->-1j 4 rtUlll 
.4_i^ia»jJlj SjIjoJI 4jvjJ 4_usLitJ^ 4^Lj^_uaJI (JjisIjjlII jjJ Ju£tj 03^iL?3^' 



l-b j " r I j iTeleology ^LiJI j^LoJI «uij'-*» o^L) 4 1 " <r.s^JI ,3jju>JU 

. q^jjlt»JLI 4.5 j i M «.Lolc jL j - u 

Jo^fU £_« ^jljJLLI <>>JI <>jL£J1 cr^' 4— i^vjJ j j , n <i t 1 j 4_u£ j I , ,,H 

(j^i 1 « " 1 1 (jl jJj . 4__j_3 (jlu *-J jJ 1 1 < t-> r njJ I £_4 jl 4j1 .j 

Ct^*" 4_ij^.^J^_o ( J_C1. ji 1 (jjJuualu l^a- i ( ^> I 4 j.Ia-i 1 1 O L_u 1 j jJ L) 

4-j.^.jJj^.j <.n <iT1 Ljua_^J I l o ))j . ((S4_j_Sj^_j_dJ I (J-<a 1 1 \ j*1 4_jj j ~*\ 1 

. (( S l_£J U J^it, 1 



^j1j^lj>JI » i <i !r ^jlib J^SJj ijjLuulII j! Cj Lt-^j?e-i T I ^-j-lj ^icj ^5-<JI 4Ji_ij ^cicj 

jljkI «Harper j-ijLi>» ^jL^ l-«*j>ij ^cjI t..» yStW 4_Lu ULtiaJs ^yl^. ^jj^-S^j 

j^yic 4_j_j_u ^J^LcL-jo 4-j_uljjJ LjJ i^j CjL_l1I1 »1 olr _ (Jjl ^j-^-j pJ ^j! _ ^Jjijl 
cH^ *o^JtH^' ^Uic ^yJLi Iji^ \ ^VV ^^3. OjISC ^1 ^"mia 

4Jl_i_Jl 4_ljj1jJ 4-aJLiitjO _ 1^1 o - 4_uLjJ1 4jojJI 4_i_oIjJ oJIjLo t^j^l 



^^juiJi oLuullj djjat^Jlj t^JLUI JaLAiJI : Lg-Laj i<xujj 4_c jj jljJaV! ^^L) 
jjlaj Lc_sj i (4. j 'j^-) 4j^-xA>a ^1 4j^.^k a ljLjjSLo (j-^J 4 f^ftl' <» ^1 4 -»_*v.^Jj_i lu ^ 



Local Population 4-iL>JLI 3ju_jijJl ^> 4"u»jjj jj-loj^ *«Population Biology 

y .\. t "(J 4_^t_ll_l ji ^oLtfijJljl SjVjJI oVjUw) t _ T AOols jJSLjoJ ^Ij-tj L^JjT/ »J (jyjJl 
1 <.i I. \ 4_i nj Jl-o L^ij^a (jl^ 4_j 1 c J? .VsIj ^JL>JLl IjUb ^c_)jIj 4_*jLL>j^ 

.u_ 3»j «R. Pearl Jt^u .j» ^J-ii—a ml 1 3 j c<_«JL ^^HJl (jr juDLjJ( 
^ ^Jl g rL ij <i ^ M,f tjjjJI *«A.J.LOTKA 1£jjJ ^ . f »5 «v.Volterra. 



TS'i mII plc l^jhj CiUjjLujLj ^1 

mm 

^j-l 4 j i.m."JL> dUj ^j^j ^oJfc^Mj ,4_j_j3 SjJjJJLI < J-oIj-jJ1^ j^i L, II 4_^1j_l 

U. 

* «Charles Elton (JUJ jJjLjij» J «<j1 j^.-kJI 41^)) t-jL^ <X L^jLj>1 tA~~°\\ j 

LgJjJjLjcj 3^_i„ mi »T| CjJlJLS . 3 Jl_>- 1 jJI 5^_x_*julJ1 -i I jJa 1 (j-u ^ "m (jyjJt 

£_iJaJ (j! c_^JatJ ^jylll 4,-l \ j < 1 1 cZjLujIj jJI (JT 3 Lfcj^flljj L-jlJwIjJI (jLSj^M ^Ufcl 



(^UaJV JUXM rNicheirU» 

«r* ' 

cj<jl£ m^juM «Joseph Grinnel JJu^v t njj » ^"ujno e?- 9 J uff J ^ i J ^ jus 

4_LxJt_i ^jjJ L-).<-uLoa L^JLa t3 Ju JUL «C b ryi 4jj£Lg <? j4^J ^ 4-AJ-tliJl 

* ^ijjH < t") I DjJl ^jj* 1 ^3"?" ^LJU (JJ^J 

cJuj t" > «Evelyn Hutchinson ^ mm mi "< a> jhlj ^1» ^L>- (J^-V c^j 

.Ijlj) g U jbuVl J) JljLLc (jL^E_a 4j I jjfc £jJLJLj ^^LiJl ( j r l_ijJl ^JLae-^JJ t, rth -rr a 
^j-o U>^- C* ui j t 3*LlU (jL i^ljJl I JLA ^Lx3l c2jL)LL^ ^^Jj i 4 j M,i„.c.t.U 

^ J. * Ti j Jljwj L^Tlj^- Jl>.^j :^JJI Cj Lo.lt "< a ^_d> jjj i ( j y j_ijJI i, t i^Jl CjI S W "i 4 

;3_Jo Jj-jv^ ^J— C jjfe Lili j (jJLc J Ju l— a j t^-ji^l ^ 4_ al mi " ^1 

^4 _ ju j miTI L^jL-Juj ^viij «3 ju_lj>J I 1 j m r » cjLjL^. « < t < mi ->-J I cjIjLaj» 

, n 7tj ti . (( ^ t ij^j » CjLjLc. _ 4_ul__uJI ^IjjVI^ 4_jJ(_ljJ1 4_j_i^'^JlJ I <."m ^ 
^jl (-dJj ^ >t o * jj_jlLsJI o JUS) Lc (^ru^lj 4jIj^ L^JLa JU^^j JLul. 



1 -ij-^-j <>tTL 4_Ac c_-u^Ju V (jjaljJL^ 

JljwI srn^ll Ijuk 

^>.jj V 4— Li_*_<g 4_JLLa_L« (jr S 4_j_>J 1 CjLLjISJ I ^ya I Jj_>.j j*ljL_»_i1j 

s- i' 

JLj^JLSj idiljLaJlj u^? ^H^l *»U,„tK) Geographic Barriers 

I oOJfe Juwl ^JLju ^J*- Sjl^Ij 

Competition ^LnJI 

JlJ*. I 4jV 4JLli ,t I ^_Lt_5 ^ l.tTL^iU ^ L<Cot> I (JL?e_^ 4 allie-o ^IjjV 



4_ = u!u_l»JLI cjL>-i u ^VL Ij_aLc L7 jljlxLa1\ -ijjJU La L <"uJj V ^>^-3 LrJ I ^ 

t_< f uLiJ Lcj Cul^Jj ! jj 4_juaL3c-jj 4__jJJ»Jl 4JjJl_jJI Ji j I jJL I JL_>-I ^Jl * t f t < j 
4-Sr <<n La {..mi! Mj ^JlJI JL_>JI t j_il CjLuISJI 0 JUS> J ( u "i jlj 1 jj djjJL^Jl 

j- 4 ' I jukj tjjL-uall ^j->o l_)^oJLj Sj^-jJLl jlj-a>U 2Lul jiiJl cjL^Llo-VI 

^ jj^Ji 3KT j-aji £j ^.i a ^ o^ii^LS a-itLiai ^Vi 

ojla t Flora <Lul utl j? Fauna *L_utj j tkJI oMjbVi ^ c j-^-^-o 

C-Jj J_aJj ijj^lo (j-^j-^ J j 3^Jbl InTI tl»jJU>- c:r L. ( J'VjCL<_oVI 4JL^Jo 

^^tll j^ljl ^ ^ycL^Jl (j^LnII ^ 4JL- (Ij^jl^ ^^jL. j^aL^Vl 4_^ljj 
ISLj^I ^ CjI ^IjJl 0 ^>tj cjjL£1 I. o j ;r iPliocene ^.'m ...^ jlitl 

^u^LuJI 4^jju>q ( _ 7 J9 3l^JtJt j». La I 4_u^J_>J I l5Ljj_al CjLuJU J »,f^J ^«Jj t( LaLL 
4 d^jiLll 4Jo^.>UI 4jLa-"« ...1 1 ^ j j f n Jlj^l liuk <jLvVl A-i^^-.o 



Cl Lk?oJojJLl I 



oUla-^JI ^ «CjLoLj)) ^Jt. 5_JU_jtll *_jj!_^bJ1]! ^ Iojjl-c «Gause 

(J\ fiL^LUll (jrA__Cj_lJ1 JL_3w| ^psl^—ajl (j I C dijual Ml.tl 1 4 > n ^ Lili I 

^j^jIjs» : A a.< nl La «(jjojL*.)) j-^a-j - 4_uIjl_i1! 43 1 jlaLtujo SlsLusVL _ ^jLill 
^jSw<u V 4 j ^JiJl «Law of Competitive Exclusion u . m 'g Uli I # f «VI 

^j^i-l C_>VL>- C < rt iUi"i ?> 1 <_dJj JUujJ . 3jL>Jj £>f.\-ui (jjS JL^J^lJI jj^rt\~L**s-js (j^c^j} 
SjLjlII |jSL<uU <j-<i <bl j> -t r. <i>JLcL*aJl d Jl& J^a CjUULjl^L^ j Jl_i3 <3juJLc 
Jjj^a ^ lr ( 2r^"-*L3Ultj3 JjuaJLj LjL£ _ (j-LCjJJI jjl £/UJ La I jl L$J 1 ^ C 1 <>t ^1 
Lo_ij^ 1 JU J **■**! t L) SjLvl^ 3f-l_ua ^^u-J (J-JLiULj Aj^LjLuuj La ^jl VI - ciJj Ti mi a ^_<-ujjj 
4_j->Ji CjLuI^JI jjrA-j ( j J o3LuiJj . cfJj "1 ("1 d fJ->- (jr 3 ^jLTlLvLl^ a (jU-^L-L-a 

jj^M £jj^_a ^licJIil <,tt i.ila jJL_t-sa-a _ LlSj-C LaS" _ y £ * i^j^jZ 4jj^laj 4 : uA I 

L^J 4 j «OJJ^ )} O^^- 4 3-* ^^-^ t_J-*43 ' ^ ^i J ^ ^-J "^-L? jLl*u"uV1 i.4_i_>.L) 

^ (j^UlJI jlLAj Laj )c j .«Principle of Divergence <. ^ tVill Iju_a» ^La «..! 
^ jj* La ^jJI .«Species Selection Ur £.^lS\ c-jI ^ "*iVl» t |jjL_?o ^ a. < mj La 

jlj_aVl C J^— «J <— ojLjuoVI -^'^-^^ ^>lS « a c.) Lt-,cuJ I a\ a VI 4_o_L_a_>J I 

i^gjj)l^**(ll 4_a j ^ n g\ cjLstJbVI Cjl_aj_a_a L ^ j *^ I j V 4 a r ( j r Aj i4_j_3LJI 
(^^^JlII (J^L^VI)) : ^Jb jjj Ju jc-i-oL) S^Jbl tMi <?Jak ^j-^- j^L-nTcJ I cJlJJII Ij-^Jj 

*«Species Replacement 
cjLLJlJI cjULu cruj t Uli u lr 3jLc ojSLj <_ >Ulj) j ^vJI ^j-u (j^aLnJlj 

i^JLst-uflJI 4_xjlil CjLr U m U ^jl .tj ^ (JT ^ 5j> n"i.uill djLul£JI (Vu La I i4 ;j-uaJI ^1^ 
^juaj iLaJa 4_«jLa ^ 3 Ijle 5fi al dJLAj) ^jKJ,! ^^k. ^^o^UlJI , \ g ^ 

I o K (jai^LuJI 3jLjx JiL^p 3j>LjlJ| J 4 mi m II <_3l^!oVl 5l j -w CjLaj ^ a 

(j! ^ ^4_c ^ 1 u \ c j , 4 m '^1 m U (_^lj-UVl 4_al "< *s cjjIj jjljJ.1 r ^Lo 

Li^i 4 fltV.tlj Cj>UVI 4_^LXj J^I^jlII axy^a ^UlJI 

.Predation ^l^i^VI jjfc 



> 4 j lu LlH 1 3t La^J I ^ < m j jj J*S mi j £ LLlI I <Jja|j_^ (JlLduj . 4_jLd3 <J^a1j£.j 

(jJLjTCj Lc-« i J -U -fL) (jyi^l L<»j|j ^JJ^-J 4—1 LL.gJL>JI 4_TajU3L_>J I (j I ll^Y^M^ <— j-^>- 

j^o Jju/Luj (jl L$J U^-jj Jjl <j| jjj iJ^lU 4_3j^_*JU 4-3 IX H 

( " . 1 ( ^vjJ (jjj jl^i VL_^ I <jUj j^So ^ i L^jjjli t j^a (j; I (jl (jj_i 

t tt j m.) Ub>UdI t— »JL^=tj V Ijufc £_j_U_ r L) a . 4jl_$j V La ^1 ^3_JJI 4_M ~< 's 

^L^l J*U1I) fO^Jt L 
£j^Jl ^^ajJLI ^»1 £j^>J! (JjtjLi 1 j + j i U (jL^I tlj-j-u tJijjJllj (<J-<-<' 'f 1 1 

4jteaTtjj . 4 't j lulI t 4_jJcj_JI i_3jj-La.11 ^J-*!— >o (j^. j_»_*J1 ^» I CjLl^jJLoJU (j^lj^ 
J i ii 'r "J n -u (_yJ-JI (_^— * l3tH^ <J^ ^L?^ 1 4JL_l_ck> 4 ,.i_i_u-i (jL—> i IjL^J 

tj\ «j_Lt__«J1 4 j,SL>_dl-Lj j» 4_t*/ljju (jj) <i **< ^ t, I (jj-u^-jJj-L-i 1 1 Jou>-V jl-SJ j 

J-uaj JL_J 4_dlH_>JLt ^1 jjS/l I Ju>- | j— < h \l -fe-j _ 1 ^ « n 4_ojLa^Jlj 

3 j ■i_ t Tu-t.H 4JaLit^ 4_^-j j L-^-a i» 4_l-tsJ l oLijLSJl ^I^jI ( h j i < ^t" ^1 (jj-^jl jJl 

3juij u!u_jiJI ^-*->- ( _3^ aJ ^ <-ujL) ^i. i h**m (jr IjVI : (j-O-Lt-Ai-Ajj ^Vui-C.^ <a (jr JI 
4j9l_j_^ ^Lfljjl <,, / j t ii $A 1 JUbj tLr £i jjJI LljJI 4J^j 4_JL«JI 4 j i iu^JI 

4 i t j j U T I Ojl^SLll i4_j_cL^J*JI djLi^U (_y^>j 5 j j "< 's L^jl JiuwjJ 

v ^ij^jlj ^JLc I (j 'm* J L^jjjj ^j>i -Lj^j 4wUtf»L>. «4 j I mi Lu 4uj?c_u I jJLijj I » 

1 i"i r 1 ^ t3j_t_uxtJl ^9c->> 3 j o 11 ^ gJJl I JLA L^J ^ n ^ **n i± .-ijr ^ iudl^j L« 

; — q^>JLj 1 1 ^ J «J * «j t^yji V **<, >1 ^_)Uo djlj «4 j 'y- n \j j <_uVl ^JUb 

.«R.Selective Strategy» 



1 1 j j i.uj ^-uoljJLo J->- Jk'tc a j x.Ca.t t \ ^u?tJ>. lLiLjjj ^,cu.Tt^ <LuLiJ! 4_Cj-qj>JII La I 
<il*9^ ^ < « ?-»Jl ^ <>uJl jjvGj (JjJ^ LajIj^I j j o "m j^jJl £-J ^jVI cr^-i 

L^-jf Lq_£ . ..(^jkU I^J <J£ ^^jS JL-vtj |j^L>- ^1 3jL»*!j 2Lui_tJ LJLc.) Jjuiill 

. « K.Selective Strategy » 

2Lfllj£ OjcojjI 1 o K -il-ljj (— oVjULA (j I 3 'm j U fd^. jljj <jrUJ JusJj 

jlaI j., tntlj «David Lack dJV juj-aIj» JjL*^ jujJj . 3j> j m,, *tl 
^Jl m< *WVI Ijla j jlbj . cj\ i-uj " n, i ! 4 — ..u ! ULI J^J-^J 

<jL£ (jlj jJI pjfct m!1 SjJLfl mi «U <jl 1 ^1 <r>^L>> jJaJ 4_^j>-j 

« ur ^\ <i ^Jl V "nVI» jUoJ ^ VI 3jI_£. j V 2lj_o_>J! 3jjl_oJI o Jlj* 
^jegnU 1 jua <j? ijri-u L» (jLc^-^j .(^IfJI Ji^tl j-tijl) Group Selection 
«uLlV» ^Ls '4 j r LqJL>.Vl CjLjI^-j_j>J1 jJI mi r j^ic VI j i U n V 

<jf " nlj 11 oju* 4__*_^vl oJLH^b «G.C. Williams J^LJj»j 

mi t Jl j-J^\ ^ Iri 1 1 j r J -. 5^ J- o l * M ^3t_2t_) CjjJLI CjVjUua <-L>L_Ujl 

. JL>J 1 JL>* L4 JL>^ JUU 

LjjI j ^ j JLJ I » ^ ^ "i t j i U ij^) ^ .i. j j H *L<j_Lc ^j-a jj*. I LdJj— 3 (j! 

^ ^^.^-"m jl ^SUj (jM^Uti (j t («Birch (_>i>^»j «Andre Warlha 

j f j Cj I ^ , mi I I uoj) i r\ ^.j CjL— tlj j j j I mi r ^Ja « 1 . f\ j 1 ^ » 

j^jl mu T I 4 j<j,aLujJ j j^jJI J j L-» "i T I (jLjs L— aj-^j . oLjjUJaMJl 



Lll! 1 4 



Co-evolution ^AmV.tJI j^Jt| ^i>^if§M>lt 

jj^jjj JL_iaJ^ , 4_jjj J j jlG 4 n j\ Ljj^J L^oj ^jLuaJLLl I ^ SjLjJJI ^/lj £j-lJI 
t _- r j3 CjI^_ul1JI (j\ 4_l£ ^uJajl 1" >J I <j <r j-^J 3jufcUaJ1 aju* ^ ^YL) «<^UJ)> 

j L i— uj (j I L-kj^-jJL I • J t^> r? 1 1 c-fJLt "t I LgJLoj L_$jI — t-uj. "i a a jj l (i-C 

^jj! j! O^Lj <J£ j^SLIj CjIjjJ Lfejl Jl_£. I JuI^_1j 4 j jUntl ^^jlj—aJI 
^^Aj - 4jj»_jJI La I . L^jL^j "i n <i o^-J JL>Jl cdJ JL^j iCil jim 

1 n (j j f j £_iLjJI 1 o fljf ^j^a (J-li JL_5Jj . L^jLt^j **i n a jJ3l£j SjJJ I JJt 

t j-o J£ juji^J ^ ju ^^Ij — j — flVI d»l — tiJJI SjiLjj f- 41 ^^ 

■ * j • ' ^" » jjy J| 4^1 j_i 4" i ii^j^ J LhV" ^ A (J^ L/4 1 L<3^ I JiSLaj ^ * ^ ! I 4_!u_uj j I 

ob 'V^ ^jM^I oLi!j_pJI cjUUI ^^i^o (alkaloids djLjl ^IHI 



iZjLpoJojjJI 



JaU-JIj symbiosls 4_uiuL«Ilj mutualism J^l^JI c_VL>. I <>nt L_aj^ ♦ a 
tfjLA JjuoLjj Loj_L_j t 4 j j \\\ cjL_-M_*jM Laj j r j parasitism 

aJijhj 4_j| JU 1 < / ^ ^. j ^ ^ 1 1 jljI^JI JoL___11 4_j?c_lL> <LLul-4 4Jil__L<3 

43jj mi f 4j.L__r ^La iL yw^ioII ^j^s 3jj ^11 jl.j_c.Vl SuiLc^ u n^" V L$jVj 
4_aMjJ1 dju_ <j! 4___j____-J I j . 4jj-j1 «H 1 (g" '^Li£ j iti, »" j l <___!} ysl£jo 

Cjj-a- „i 11 I i i ^ V L_3e_o < j£wlu3 ^j^.-La.Uj 4_i_iJj_iJ1 5 J JL_t_TJk I 

4_l]L_^V| 4-3tj3K J 1 4_t__uJL!L 4_^_>L=tja -5 ■ ^ ■ . U" 1 1 4__*_bVl CjIj 4 i m .11 



(0jAiV| Ml'Mil UJI 

4_i>_c ^.Jl jLil Jj! _ jcJbtj 1 oj'^ _ «Elton o±A\» ^ njll c^LJI 

cjLnl_w Jiu_ (j-lll Herbivores t_)Li_cVl cj>L^I cjUIj t ->Jt ^1 <U 
^.l!! Carnivores ^tUl cjM^V ^ . «■ njJI ^L»1_JI L___jf cr -> L -H!j .4JLJLJI 
2uSI _lJ-!1 4Im,I ,„H ^ S^^Vlj i.uljjl 2L2LUJI 4 iUL_JI 5 ^ * — tl Jiu: 



?£i m)I |Qic l&>jkxj OUgLujJ ^1 

4 2JL>JI oLij^L« <j? IjLjfc ^ ^ <Xl jj . « Decomposers dj^LL^J, W c ^ J g_ 



t ^ ' ^ y 1 <i m i «ProducerS CjLy" U i » _j CjLjLlIII oJJt < n < r> y I Jl^Jj . Lft»jl*J 

^-a *«Consumers 1^ ~ » _j 3 t , „t . ..tl uli ^L_J ILijSUI 

u h •}<- V (^>JtUI ^>L£T) 4_iILiJ1 4_^JI ^1 L> J^ 1 <j1 4-L^}L_-o 

,,j " ^" L&ji i_£ ^jl jjj j ^ 4_i_i Ll? 1 4_JiL^JI) linu II Cj^L^T ^ j I \ t ^ ^1 «U, 

■ U,. .j" * ^ IjLcLuaJ 1_>JL^J t (4jJLUI 4 M^ Jl) ^.j-Jtlll CjM^Tj (4_jJj1 jlJlJI 

CjLjLjJJI <Jj-J>-L) ^JljJu ^jlll l-iIj ut^tl £-J (yu c^VT LajJLu^jj mi r VI 
t J^JLJIj (J^LlJ! tjjLie^a t ^ T 3 ^^jGLwjuJIj CjLIjlIIj JI^-IL>JI (^J* ^1 4 rtVi^U 

£-JjjI (j^a CjIjAuC ^ * VI p ■ V ^-rtlll Cj^L^T 4_<uU3 I <a m 1 1 j j t n i ^«Jl 
<jj5 La^-j-CJ jj_*jtiJlj j^jlj_uaJI L&^julCJ ^Lj_j-uJI Laj JLjuaJli j di Li I j_u>J I 

LgJ&Jj il_^aL»Lj>.| cjIj^mi ->J1 (jr i^- Ij-lTl^ ^^Ajj L^ISj i(^jlj_^JI j U t \ 

4_i^Ut_jj Cj!»I m", ( nl <d ^u_4-jljJ! Ijuk ^3^3 * L^jjjli Jilj_3 1 Juc ^5 1 J_n3 

i—^ljjJ I J 4_Lx-dJl (_c*!u_JlJI CJ^L^I ^Ji_) ^jl jl i^J*->JI < U , V J 1 3 J*^ 

L <a-Lt-t i^JajkJI £j t >i >J Ojuaj^-ijl ( _- f jJI 4_^^Lc-«JI cjljj_t^LbjiJI Li.Lut>L>^ 

i Ji^>- j^a »1 m i nVl I Jui> ^jl jJL_uj9 i4jJjLtJl SjJSjJJ 4.i i.n i TL) Lol 

JLl «a^SL^Vl itsSJI» ^ ^JatVl £U*2J1 Ji^i3 ^>^JI JA^jL» 4_^UJI oLiUJI 
^jlJI ^Lk2JI Ha»j M JLiJt 4lM.lu.tl 4JLUI oliL>Jl Ujul^» l\L^ .li^jl 

...ji^tUI lIiM^T 4l« ("n jJI ^UaiJl j, » ir>lg c^_u£_> j-Lual <■ « mi ttl CjM^T 4li> 
^yb tr^l) pl^ ^tl bb^JLC (_aLt_jual t^ll^ **n <n ^^1)1 ■ U U^TI _ ^Lj_4 _ JUv^j 
(jSLcj La JSLuU ^jJl j-A LjLcLuaj Jj-Lil ^JJulII -j^I ~tl IjlAj t(4 j^Lui.^ CjLjI^-uv 

.Pyramidof Numbers 4JLJLJI cjLI^>J ^jjuJI ^j^ilj 



CjLl?qJqjuJI 



IjlJI f UJ 

^ irtM <r\ JLjJl_>o (jyi-C («^J Ljj-C- 4_j_>J1 CjLljI£L)I 31 j "w 

l jg i j ■ ^" (jl ■ k^Nj t *• 1 1" t j i 1 1 4jLv. (jJlS .4-iLijjl CjLi_uIj jJL) ^j-Uju-cuJ, I ^LoTlaI 
\ n j ii i r-Vi (jl Lj^ iL^jLl>- 3jj j (j^tiL-o 1 LT ic ^jJLlo « 4 j o < n »j <( 4_J j^*. » ^Jl 
dJJ Ji j, j 4jjJl!l 4_*__j_jlL> LT ic ^ i ,i ,a < )L_*ii_£. I j CjI^ j, y u>j jLss—tlo I ^Jl 

4_Lil_Lj>J I ^ U. „".I i a JUJLaJI 4 1 \f\ nr.a jjfc _ 4j^_t_Ju_c ^ ^ >■ ^JLUIj^ ^jj 

LjjjJ j^Ijjj ^qJ '{j*- j^j ' ' <-jjjJlII (J^-»JI (j^a ^l^. 4jLo Jjl_l3 iiillj 
3ji i*i t j Sjj-^jJLl JJ_c Ljj J_3 ^la (jj— lili L-Luauj Ljj) j 1 a jjLa-jJ V 

4_Cj) o ->J,I i_3^Ll_>*L} j j j ^ Jl_>. ^1 L-iilieJ JjLjJ.1 IjlAj 1 1 fl'ffl /0 jjLse-jj V 

^cJ j i4jL*j^ljj (_aVT 4-j ml ^Ij^v L^-cljji jjlc ^Juj ^Jj_4 jj jUIUa . 4_ul j.j.>JI 
L^jjj t >LjL^ ^Ijj! L-al mi" 's I ^yJI 4juvIj rim j! S^Ljpl alut ^1 4 U-w^Lc ^jo) 



T^'i mII |ol£ y%*jhj CjU^UuJ ^1 



jL^JI i-iSLp^V LS-Jjj o! *kj •i"' < V li j ^y/^'i ^W^nll 3 , ,,.ftL ciUj 

<— iLl.ui I JL>-| jjfc Ij-Aj c L-tJj j i ^ * 4_x^a_£ 

t jjj mi ttlj 4 J-w^J^Sol /vC 4 jK t rtl'iAeJ JLiJU>JI Jj-flil 1 j^Aj (CjLjLjulII 

Alexender v. cJj inft ^j^i jjLu-uSJl» j-a cjLlL*j>JI 4l_u ^JjJ (J^lwuJlU 
{ £j^J>S\ frlUtl I SjljI j 4 jLJ *>o ojLuuIjj o'j-s^] Ls Ji>> n; «ilJij «Humboldt 
4^!jl1I jbtui^l cjL>Lc to ilj^Vl ^1 ^IjJLl o- 4 fj^AS 
oL^MjJI ^JJ VLj ^ 4J1 . jjl jjVl ,„"1,1 jL^iVl oLiLc 

(j^ajl <a-^JI £r\J Ja-JjJl (^yS 4_^oLo_IaI J-^J 4_t^Jj iCjljLijLll <? jui> <j-u 4 j <i j n^t 

l ^L>Ll<UJ i >> 1 1 ^IJLaJtJI 4_lj£^j 4_)Ljjj ^^m.JI ^-»Ttj>J.I Vl'nj 
jjr-A * t^bljJL-^JI l_^_«_9j_4 (-2lLL>>1 ^ -> ^ ^ 4J!iL^" U 4 ^lL-l-l! I ^*^jLl<£l_>J1 CjI j 
^1 i jj ^ " ■ " 1 di_)L^! vlj— <-u j-_u-cJLl ^ j ^ & p j ]r\ <i 1,1 CjLjL-jlU u^j 

"(jjjl j» ^yii-J 1 4 j <i j *( <^*tTI 4_^^LkJI (j-^j cJ^ ' ^ ' 1 1 1 rtlriAj • 1 ^ j.*^ 

t rt.tlj*- ,a 4jj (>> AJI JoLcj^/ 1 L^Jua cJlJLIj ^^^Ul CjIjL \\]\ uLaJjJ L^J I 

£>Jl4 ^ ~> {j\lt}\—2c~A « C-J j-j—c^k (J5-^>) VJ^' Lt^" <: ^H^ .''^ 



CiUp^J^uJI 



«Eugene Warming ^-Lojl^ <>uwjj» 4^JJI ^AM ^Lc^lo ^jJl ^cjLjLjJI 

(Jj*I^jl11j 4jj^jua^Jl lLsLc-iVI £_j j ^3 JajjJl ^oA^—jSjJ (^yii (JTl^ "u 4-) 

^ a j ' « ^ 4_t_A_j_jJail cjL! j U <>>VI ^jJI 4_lj Jji «Fredric Clements 

oLiLjJJI j j ^ ^_iL1j ^j-jo p 'N'No) «Thornton ^jjJljj^j » oj-£i l— « <iJJj 
(^-jL^j jL*_^ul La j-^-i Lr^' « Krakatau jl_JL£lj-£» 3 ^j—jj-^- ^ 4_j^>__JI 

Cu_jL£ (j! JUU j (jj-jL-lj £_cJL»_a 1 ^ jlr ^LJs <j1 \ AAV ^Lc 

«^j in '< ^K» ' t^^V j 2} a .^_>-VI jIj jl^.!jJ1 4j^_jJI- cjLj1_jJLI1 ^IjjI L^jj-Ju 



£_)Li3 ^Uaj (j f jl^JII aNew England ju>L>»j} j_u» 4jlLL<Lc ^ 

I^Laj Laj jjj ijLLa-oVl (Jjla-A ^.Uolulj i^LjJl^ jim JiU 4j>-jJij 
(^JijJLl £_iL^iII Sj^fcLLb ur^j\i ->'jJ Juv ' >^ J^?*^l cr^ Ur^J-A? Vi 

^.LiJlj ^^Vl Lr *^JI ci^UI 

4_ljUa]1 4JI o r f o j 3^ (^oJI «Henry David Thorian (jL^j j^I-i cSjuLa» 
^jLa ^^JLllLjj . 4_i JjJuil (j^w ^ L^jjju>- jLiL^j<sj «Climax Sjjj» ^u-ul ^ j jtl 

Super SjLnJl JiJ-^ ^ J *" A La j j " t j Jj iOrganic Entity 
I y tu <i t>«-4 ^"1 ^ Vj) j ^ (3_Lj ^j^j V mi "tl Ijui» tl^Jj ♦«organism 

*^UjJa_^a lj—j_j__JtJ 4J jl 'i V i (({j. n "1 <„4.tS>» (jV 1—^3 1 j J__>. t _ ; ^3 3jj jJI dj^SLdJ 
«3jLj»JI (33-^ ^ J ' ^ * **' A L-^L^» (J^oaJl 3 ^— <^3L^L<-u_>a jLjJLcI £ 1 ts*i~ a <U ^^^SLc-i 

0 9 ^ ' ^ ^ J tlH 4 Ij j "1 ^ (j udJ jJ^ t 4j^j j <LLv^__q ( _ ? j3 j^IL^ ^yjLj-3 

^ ^ ^JLl» a t Vjlj «Associaton 2Ltaj|jJI» .1^ <it » i u* I 

cjI^>Lc icLo^JI Ji»| j jjju Ls-c 4jjijjs jAf>l j j 1 1 "<< «Community 




4r.j_>u?c_4 (jji \j j j t" «Biome «LuLljv^I jJJ I » ^ 1U ^JjGjI ju£. j^iait^j 
,LjJj"u(,.<v <jl£La ^ Sjj^yLI Flora& Fauna 4_ulj_pJ|j 5l3LlIJI o^LaVI 

4_ij>. jJ^ojJ I CjL^^LtJl jj-ua 4j£. t ,ujuj JLB Laj Jj^.jJ| Ijufc jJI ijy icj 

<j*J V ^Lo^l J j-^-J* L^jJ jl (J^- 3 J^i-* 1 u<4 j <rt t " a 

(jj U£ . ^(.aCU <>>l£!l ^ *-3j>JiXI ^LiloaJlj <Jj<\%}\ lLsjIj^IJ aji j^? 

j^>.j ^^ic- *-^>y V d_uL_p-^l 4_lj^jjJI o ju* ^ JSU (^.L*^ (jL^ sLiij j! 

Herbert <j > k, j,1.-w cj^jjjfc» jlSJj tcc^iilLo ^K» «LcjujI ^jJI - ~\ U ,^>t I 1 
n"ii<iK)) ^_u2>LLa Juu2f 4_u3jLxli 4jIj Ij-jl^j 4 ♦ j\U p ^ Y 'A ^ «Gleason 

^jl^ (^jlJI ^-jua^kJI 'U «w f I (jlJs ^ (j n{\ \XJb ^j-a L^MLkjlj t (<(Niche 



Ecosystem <UmJI 3##k4f 

«A.G. Tonsley ^1 mi'ijj ^ \ ^JjJL^jVl 4-uLUl 4 \ui\\ ^JLc a. ^(U^ A 

JjL*^a (jl^a ^ 4 \.l t"U cIjLuISJI ^ ^1 Jul oJVjlU 1 ^0 ^Lc ^ 

4-jJj) <i i .o. 1 1 aJ^jj . 4_jjLj j_}J9 *_3 j^jio £ya L^j >Uj t=j Laj CjUs^Lc t ■ j i Laj 
4j^H1I > La- 1 U i n t, t J_^>3 LoejjJG J^t-J tln <^I,I I jufc JLcjlLl^I 3j-jIj • ■ 

J_aJjL_>i ^1 «R.Lindeman ^L^ulU ,j» 1 M Y ^Lt J^i^tj^ 



?6JLuJI joic l(p jhj iZiU^Luulj ^1 



<La ^fc* ) a |jj | ^ Ljjg j )> 1 LLloj jj jJ I I JlA >■! t J-^>* I ( n <^aj 

Lftj^j-j^jsoj 3 J Uli j 4-3 LLaJ 1 « <j-£» \ Ti.9i \ )) j Ij-gTu <i I 3jjj-jtiaJ L 4_«jv Lufij <>,jft-u 

4_jj_j_t>JI L^_ila_iIi_jS/ L^_j_i_u j Lc_o (Jjl-ojj 4_4 j Ir> 'i 1 1 { _^2> cLJiijl ,w **< 1, 1 lZjLuLSLILj 
SjLLI j I 4^ LLaJ I «jjjJU» 4 jU r SjJLai*- jSLs ( 4_1aLj>*j ^^LSLll Iju^Jj 

^ jULI j j j t" n ^1 3JI ^ ^ U:i ^j-^Vl ^Jl I « a 'i * J£ Jj-jo jt 
cj Li I ^_l>J Ij cjLs LjJJ I L^_u j Lcj I 4_i jJjj .J ( 4 1-> i"i 1 V 1 jl>. ^/ .,<J.t I 

i _ T £i 4_a_iLjuj_4 CjLdJLv L^_j I IJJSj-C ^Hilj i 4_j % _t_ J I 4wQ j ]r\ i 1,1 I ^ o i^Vi (_r-^ I 

t t_ji 1^1 r V I (J^L> I jjj <a ^ ^j < 1 J^-i , L) Ujl> _ 4_ui I Jl_*J I 4_LcuJLouil 

jJb Ijuk JjcIj . CliLul^LIl ^1 , ,i y] J.j i -V-Tl-I »1 d "n I J J Aln'itl J I ^Ij-laVLs 

t^f ^Ui&V (j mjJI (JL>JL) jljjljo ^1 ( ^ ^o"V) « Evans jjLijI» Lcj Lo 

. 4_i~3 Lfcjjj-s JLjl-o (J^LjjSj 4_L>s l g^j^-rw JL*_)J <L^ojla_Ll! (jLst-fl L^Jjio 

CjI ljjIjJlLI jj U'rll JujJLjJI Jj^jJLl Ijuk (j? Jut j j .< n 1 n>U Ljj ^^j^Jj 

ct Jjl3 t 4^0jJLflJ! ^-ukLaJLl (t±j_jjL>o jj^^/l CJT ic jl] jJjiaj ^- Tr_jj 4_lLl.l.I I 

LoJLu_u_q^>- tJIjio ^JJJJ «** j-ujfi 4_o j iU » 3jSLs 4_lflV L«^o ^viijJ! 

^iJI U> A ^ "tl I CdLJV ! jJi l_A (jLcj_LX( _ /j)-jj> Ml «J I (jj_all CjL-uj **< r h J 

<' (j j)_(->.i j,L>. «Lkjljj ^jl (j j.i 11 <-iU"i 4_j_tlu tjjj-LbjLm LbJLjua UkjUil 

»j j ~w^l 4 j j < S jJj)) Jlj « ^ LxxJ ! £.4,. " lj > i1 I » CiLs r 1 a 

l> Jlc 1 1 n <yj jjj (jt^>> ^ t ' ■ <L>.jjJ 4SLiLui"i oj 5j-lc^ 4 j'mJ j ) a 
^J-t-JL-^oj CjI <-ul j °i 4_Lc L*j ( j r AJj— j-oJ I £_)LLaJI Cil j CjI <i»IjJlH 

\ <i£i llU j i<LtjjL»>j Lajj_tiij ji^t L^->^ (-dJlij iSLp-JI diljjjj cjLj^jI ..«ll 

^U^jIjjJ VL ^y.fiij (j I (JJ-^ lV° (( *^H-i^ 4^a j 'f 1 1 » ^ \K~tj £jja, ^_»( n 1 Ltlj 



ilfLip^J^uJI 



^ g-I^Vl JJ^i j! JH* .Jlj-^JI Ijuk ^ 4jL^L^ .jlji ^ 

i JLA ^ , 4_lu J *J I (—S^jJaJ I 3j_uu_3 £jj 1 _i_<-aSLc (,_<_j_u Lr.**u L^a 4 tr> 't a 

j t\\" J^a i I JJL.C I 4 j j ln p M jt 4_jj|j_a- <n!l ^1 jjVl <jl Jl^>o fi.j g t "11 

4_ t , ^ JLJjJ L«-<« <-iU J j, j f j (JL_j_>JI J^^L^j 4_ljLII <J1>1 -r U . m U 
^| jj VI Ji J d o ^.'^ "j 1 — 3 JU Jl >- ^Ijj I ^ j_lu-J 4_a_LsJJLl 

iJ? Jbjj 4_jJuJI ^yJa Jij_j^.jJLI <— al 9 4j^Ij ^4JLua_aJLo 5jL_c (j^a 4-j^SLa 

. ^ L) LiJ I L&j) < ri'v" 4_Lu±£Lo L ^> j I 

/"tl ^Jjj J (jIoLUI ( l"i L y9 3 J j_>- jJ, I ^1 jjVl JiJlc ^SL=tJj1 
jj^s 1 1 j 1 Lhj4) Jl>- I jL»_±j_i_oI iJT JI 4_i_j_t_>3 4_ila_La (jr ^ ^ru JUJuiJI 

. ^1— < _ r -^ jjLc jjJl ^jujj! • "j — 1 4 iiUio (^Js 1 — <j_Lu i^l^ — uaJI J 
1 ^ j . 's j ~ i ^ 1" ^" «CjLoJL>o)) I ^mj i o j rM Ju3 4_^i_j2 Lui, I ^I^Ji^Ua 

^j^i ; inti jj^ii ^ JL=^l ^ * j^>-T (jij ^-^-5-^^ 

JL>JI Ll 




?ft> imII pin l^jhj CiU^Luu ^1 



4_^Lc_>JI 4 jlr jJl_lj .(^j-ll L=r j_<_al]l jlj <i "i t o V I ^Juo j b <TI ^Sj 

(jru jijl jJill 4JL>J (jJLl^ ^KjuI VI j-A La jlj ^ " m.VI I jud> ^jlJa t 4 nl j -v V I 

^JlA (U^V ,Jj| ^<ub j^-^JI ^^H**' J- 4 -"^- 1 U^i * ^JLfll J j»Lj_<-iajLi 

jjfc Ijuk .(5^i3-j>JI ^ j ' Over-Turn of Species #.L^Vl ^l>»l 

^LCj^uu J-dJ C r J "w 5j J j 'C 11 j3^>«JI 4 fUjJUl ^tjjVI 4 ) 1 m") £-LflJjl t__LJ_<_u]l 

^ «Mac Arthur cLlLa» jlj^" , „Vlj cru 4_a}L»_lJ 4 j (t jJljg 
Jl Jj-ojj 4jl (j-Ljlj LaLc ^ A ^Ij^tj Lili j jljli «May ^Lo» *L>. ^ii . Ijlj ^" i .<! 

JjLaj! ^1 (Jj-ojJjJI 4-JLv^'UI Cj j— <.TI <i "i" ^«Jj iLaLa_> ^juS^Cl ^ • "I 
4_ajLjj>.| 4-£.Lqj>. 4_j_j^3 <j| jJfc ^_LtfsljJI I (jyJ^ 1 * ^j-jlIs^JLI ijuk (Jj-^- 

4_i_oj ^ 4_iitejjlj 4^ailit_jo (J-al^c jj-u JLj-SjlLII 4jlJLi dj^LcLdJ 4> hj ^jfc L_»j 
<?Jufc 4JLc jr A , ^jjl £jua>^IL) j-iJuJl ( 2>^ j * j ^ t— >VL>JI « a 4j|j i4j^_L>-j 
4_l_^V| LiiJjs k., i t „ Tl JjJ j n "Tl 4_jv ^ ^yJLi VI '"'N ^1 ^ "Tl 

3jujuiu (Sj^kUaJI J-<alj_aJI ^y* L^jJI Loj) 4 j^Ij-kJIj 4_uLj^ jnT! J^sIjjlL! 4_j_ 



_U_U_<_ 



^jt^Tx <t I 

Paleoecology ^L*it ^ 

L^jl <»l r ^\ <t "t a! juljJ ' ^ <3 T ' ^ ' '^-^j^- 6 JH-^L»-V1 4_<_ijIjj t-. « I \ La jilc 
^yic j"n ^"i T I LjLuaudJI 4j ,^^.\ l^-laj 3 Ju LJI dj^L&VI 4JLu 4_<_ulj Jlj 

Ll)l_<_uljjJ| Djub 4 O J I ih C-lLjV- 1 "lJLI— LjuI ^1 jjj) -UJ I 4_}^_*_^3 ^JX-J>-I I 

i ^_l-bL^- I ^1 cj_9 O' Sj^-jJI ^1 (ii-w^l <-iilj^ cjLljL^JLa *« L^iiLcj» 



3jj_c*3 ^3 «L4JJL^JI L^lt,^ j A dxj_ojj SjJv^Jl 1 ^ >aL«-uj>> t cMI>i i <jH-^ 4_jjL>.jJLI 

j j >L>.Vi ^y-a^t-iJ 4_x-£>L_>. 4 j ' "j tilLlAj . Reefs ' *l « A 

^^>1j_B_iVI j t _ r A-a_Sj ^LijJuJjVL) j^_jJ9L>.^/I CjVL*_4 j JL_>- 1 (JjlIj 

<<3 ~>JI ^ \j\ r n "i 'i I c_>Ljj1 n <QU1 ^1 ,n <it cioL^ ^JJI ^«Trilobata 

\ G i * "> u-S^jJLl tj3 X.L<i^JI ^Palj—fljVI Cj"^L>. j^JL>-l LLcljJL-a 4_j| jJ 

^psl jJLlV 4 j mi <1 L) j-J, 1 rtll l Ijuk ^-i-o JLaJj *LgJjJu>. Ljj 

^2>lj^_oj! ^jl ^^J-c ^Lq^>.| cdU^a (jjaj («t^JoL^jj» 3j^j^>- 4 i mm «Alvarez 

^jLB t jjuaJi} 1 oLu^lil! 4 j i ii 1 1 L) La I . 4jj L£J I ^ JlA c_j_l-<-hJ (jL£ CjIjjjusLu jJI 

^j^jl Cidjv j i^ULI j^^S t _ 3 i£. 3l_ij>Jl CjIJlj Ju3J 

CjLu^Ij c-j! < o "v ^If. CjLjjJw^JI jLkjjl siUl Ljr 3 CjJl>. La ^yicj t 4j^j 

^jlalj—fljl J t_i CjI j jJ Ml jLfcj)! 4_4_ujL_lJI L7 \£. 3l j -kJI c 

Luajl j^j-uTul j Uli jjuojJI L _ ? i3 CjJl^-Jj Jl^ 4_jjLjJI 4SJUJL1 ^jl tCjljj-L^Lu jJI 

^flU» a jLioOcj! LiJUj iCjljj-uoLuJLll i _p2>1j-3j1 jj^a 4_jjj_4_ilj ^Ti^l LjjJLaj Lj_X_>- 

3l ^Mj (J-*^l >-<-uJl 

JUlj 4 "i t^j; £L_ujI LT i£: .CjJusJI I juA ^jSJj .(jjJLjJI 3lUt <v) S^jfcjJLl CjLjLjoJI 
^L_lJI ^2 Ij — V I ) (jlj— J >J1 ^aJLc Lr J3i CjJu_^ L*j OJJ— ^ ^1 ^ uaJaLj 3;^j 

j^j 4^>LjJ1 ^yi p ^VV) «Regal JL^jj» o ^ j Ui L^JLa t 4 m. jLJI j-, J L,,<t„,t,j jlju 



T6^_uJI pir. \&>jhj I jl yg\ 



JJL) 4 i\ <j C ^£ j^J^Vl JjjJLj L^-Cljj! (J^« } ("rtlU tS>\ ^^,.111 Cj1^x.u„>J1j CL)IjLj_L1I 

JJ^c. Jl ^1 ^pLpJl 4i£UJI J* 4^LU1 gj c^! 
L_>^ iri jjU~ U JL*_>3 v jjl U La^L_>. _ 4_1_l_lJI JL*_-« (jr a 

s h^t (jr ic ^L*JI (^IjJI j a" < "I JL3 L^jlj-cjvj t J <^<i,TI I JJt> (jjs U^t-uol^jo 

Jfi L7 lc i n" 3 jl^-^_>o Sjl^La -i 5-^5 J-ii ^yit <ij iPluralism 4jjj t." U ^UaJtj 

^jjjjJ nr i^W (JaJI (jr^- LA^jl t_£l l_S^Ljj>.1 toJul mil JjoIj-jlIIj 

3_iJuLL<a 1 g jlr LdJLL>-1 (_t-^' 4_uiaJL!1 {j\ dLuljo L-^lj t> ^ 1 qAJl>.| <j1 oLui-o 

v dIjlc La ^tit -o cJiilitJ 4-x,-j-.JI ^JiT. tiJJj ljL_c L<i_j_aj 

.'^ Asi 1 1 cL-Uj dJl n_>1_j « (3^1 5-J-3 1 »> jjjQ jJl^ j_fil ^jJS L-L^v jJj-J lJI 

.«Evolutionary Ecology ^jjlalJI 
La^_xc. ^3 j2 J3 L^_Lo j 4^Lj 1 i^m o jjb I jJ^aJ La * iSj^- 1 *— J ^ Lj?=_4 £jr a (J^Liui, 1 

^3 > ^ij jJ_JL>iJ Julj VI 4 j^L^-i 4 ,.i "i > Ij) Jl-*-Tlj C-<-L^ej l L^j Tlj ^ 

JM-A j\ cllj JLJl_4 a .4_^ljjJI J^_o 4 K m.ILj 4 SU "<U c-^jIj-jJI ^_<j_>J 

, v-^jtj JjL-aj «Novaja Zemlya 1 jUj L^La^i» >^«-II jj jU o \j~<*-% " i «■ ^ 



4_^_JL> LjJI ^1^,1 ^ 1_uLl>.V| o)U^ ut>-±* J>L^< ^iUj^ , 5 sU:t i 

^jLUil aJufc J£ . Lu j; Ltfj^: 4 rtl"i J>L> ^ t-uljVl £j^jt l>^*j T, , , f V 
. ~o y, i 'L Lu ^ \ t u I (^L. 4__lj^_ILa j^j-C jJljj 1 ^-j *^ L^-jS/ 1 JljI 4 « Sj-ILg { j^J 
t±j1jL>-Vi aju* JlLa ijr tu/LtIL! g- <j ' ^ ^-"-^ 3 Zj-*^^ 4 u\ .i } \ clj^tjJI cJIjLoj 

r. j-M 4_uUili cj}L*V! jLbjjl ^ L^J jL£ 2LujJtl J\ oj£± ^jju>JIj 
<4_iJsl jJI jLLUJ (>a «ya Jjitili <-iLUi <3jL*J! jLUI cjLUJ! ^ 

^>j_j LJLv 4 JL li 1 1 C7 ic diL<Lr*Jl 4_£j^>- 4_j ^AIo^laj La 

^ LUJjuj La J^^J t JL^I £jjJl l_jL2>Lc OjUsJ <y3 

JL-Uiipj t 4_ijl5C ,.gj| 4_aLttSJI 4,lSLl. alljj : 4_*jj| JLaJU Ijuk 

c_j}LtLalll |>^>-fj *(*$J Jau^jJI ^ ^hH^J ^l, ^",.t l 

(jj) <r-> i r\ -V "<U Jl— Lq_£^ ltjr >- jJ^SL! £-jUo j 4JLCA-* 4_jL^jJ| ^ A 

<4_LuJ| ^ jlc 



y»4\ **** ^ 



lu; 

J_o J_lS VI i 1 jlt 11 5^3— SJlj Ljt "i'tVi t>U 4 j n. II 

t rtj i i^n "r II ^JL_C ^ ujIj (jr^ ijl ^ OSH* J j ln 1 1 

(j I JL>. 4_3^L*J1 d «JUgj djLcjj J-^J lS 1 -^' « (j-u j) -t-Ltl » 
j — a^jb» jjjii^JI — (_^JjL_j 4 cuJI Jj^ 3 

Jjl ^jSLlj .^rn-Jl ^jJI 4_ jJ U <T< u t^jJI «Homo 

J <CiU <G <re-t,i> mm 11 4j>jJI t- ( 1 <u5> 1 " " ^' "I 
4 $ ji i mi u3>i mi! ^ jl n J) VI jJl^kj , I >..1jl--^ tjr lll t^lcj b)l ^ Jlj I a J_> 

1^ «Lk. JjJu V LvLlH^I Apes LjkJI w ^ ^ L +~^ 
.^UoJI J^iJl i>jL^ ^ *ju£uA\ j^IjJJI 3^ u,,-. 

^ _ UiUj CjI^u j_Jaj VI ^ Laj 



^jljj -s II ^oJLc ^j-c fj-yw jj— oj Lc «Homo sapiens (jci nLm j^sjjk» ^ 

C<a-j-uj>I <jLuu^Ll (JIjjlV'Tl £c_jjLjJI <L<_ulj.l (jl J_j i4_sujIaJI CjLjjSLo JL>4 j-A ^ jJl 
. 4aJLu_LaJI j*jl«Jt LfcjjJu (jjH A 4_cw jJ^-lJI ^»£^1 £jf>^ JL^I 

1 ^ < t i t 3 Ju JuJI <t£.J^_4J (>4j^ Mijtl L|^^a_J_jJI)> jJj 1 * J, Jaja IJlj_lLj 

^^.^Jjjjj^ju)^ 4_jj — ,% i ,11 CjI LuljjJ! *(j nrt r Tl '.(JiLjJ j lu_jJLj 

et\l ^j-uLti CjI j 4jj i»jtl Lxj>- jJjjj A\ plc. 4 o^j a j . ( Anthropology 

< rtj*S ^-uojj ^Lp-l-j (j^J °<H^- Lt^I (J-»jL_la1Lj mm 1 1 ^JjJI « Jij-dJ» j^_u 4_t>-Lj 

/yj LJ c_a^L-<jil ( j-ajLt*aj>. ^j^. CjjjitaJ JL9 ^.lu-J I jj^eJ l_Ll 3J_j_aJU ( j^ajLt^>Jl ^jl 

. j j t i i < St n JhlK jJl_u (jrLua 

^jl ^jJLL^ld cili j>j i^jLcSJI < ^ J i n"i 4jjj_Laj 3 j. j mi j ojij-uiill 4jl_iJ 1 L^jI (j7^- 

Jlo ^J|jJ 4J JL*J (_yjLc. ^ J i nfn Ijufcj . jjUlTl ^Lui 4-4-9 (jr ic ^-JjJJ (jLu^iVl 

.((S^L^jV! jj^lo >Ui3 tjl ^Jl 4J1 tnet'i\ JUu iaiiJI Ijuk L^j "jj* 



CjULju 4_^_>- ^IjjVl (Jj-oI ciLj-^ jj ^.la L_tl a c. \ j i» c. £_i_ul_jjl (j^_iJI 
j-i^Lv I ^lc j>^JL»J 1 1 iLjjjTj LjjjjIj LlSj^I ^JIdLoa t 1" V a u-ALJ>lC"i> 

4j1ju 1 (j'ra JVj" <«iV! t^SLoJ CjI j m njJl ^ jl Apes Lir Bji^-aJ 



?j£h2j| 6jj nin ^9 jjujlaII 



^ 4_iL^.VI cjVjL*_« r,i'^ IjlSLa^ ( («Orangutan (jlj^-jjul jj!» 2jjJs ^1 

^ JjMLjVI 4lzJ£Li jL^ ^lUl Jlj^aU 4miilb La f . JjJL^ Jj^U (jjl Jj^l Jljj^Jl 
LjLoj Lr i£, .J j Lla J i ^ "i c 1 fl.lir ^ Ai \ j*L_£. ^ Cjtju 4 'f r 4_)L_>.yi jiJ/ia 

4_j( Lr ^^ j ^tl J^e_m.TI Jju (^jJI) « Neanderthal JLjjJuLu» (jLwul j-jJsL^I 

4 j o.l r cLuiib l^njjyjtj Jl<l3 j_^LwVl ^Jl^J 3j^«i_U CjLijuaJi <Jivl JuJ IjJojj 
l_4^_L4J (_^JI) ^LoLnJi c-iLuajjl <Lflx<3 Lt-i^jv l^ljJLil (jSUj i JijLAJuJI £-JL) Ij-al 
1 J <j\c \ e\ i J U V\C I JL^Ij iSj-Z^ £>j ^ Lg_>-LoJ 4 ,1^ £->-J ( LtijJl 3^_5j| 

■7 

.«Homo erectus ^jZ&jA j^jjb» jjfc ^uVI tiLLsj t 4^LuaJI djufc (^ic ^LLo J„r< ,,u 
cl» I j LjJL^I uj^JL>> £yi 5jj n^w^ Li-Ltfsj «Dart cjjIj» Lqjli£. \ ^Lc 

4 j <r>j ^jJl ^J-*^^ L? ^.'J ^ Ij^SLaj .^4JL-u (j3 : iLo ^Ijj^ JLuo 1.^ <A.t. J ^gj^ln'U 

Australopithecus (j-ujjlSLj^I p"^^ j^lj"' < <jr*l«-n A <\< t ,\j \*\Yi ^.Lc «cjj!^» 
v-^JJl 4Jlc. j 8 } j '1 1 ^jJI Homo ^j-uJLaeJLJ ^-iiLJll < (MmiTI oj^Lj jLI «africanus 

,H.sapiens sapiens cluJl^JI mm 1 1 

«ajIjli jl^ 4jf oLajitll djuk JjG ^jJI j t > ^ Y i ^.Lc «tiijb» 

■ U .y- MjjijJtil dai^ Vjf fiLLa (^jjl f I *Lua CjLjuij ^jjJoj jl_t*i^a 



4j| jJ-2j l.jlttl OLu_u_UjJI <j_4 -V I _ ) *\M ^Ll _ L_UJ_}j| (jyjb CjULuuu£\ (J I 

^yjj JL_J «Ij ^j.fj5k"<—M J.Ji^l » ^*J-u 1 4_lLl JLLm JL_3j . O r!, I I Jai. jj j M , } \ \ 

\ $<>i\ i*r^l juuj . LgjLiju ^ Sj^n^Vl <9JlA 4^uIj^ cJIj Laj « Aridipithecus ramidus 
t^jJI £jjJI cruj L^jLu < U m ( j ^j^Laj ^Jtbj cj! j j_j_aL>.Vi (.\. *\c j "< t j l j Ml 

£^j^Lo 4_uL*ja. jrU^Lo 1 , i tjrU La SjJLaJl ^ cLuujLl iSj->-^ i_3^Ll*V L Lu 
/JLc tf^i-L" (jgjjl i-o iuH 4., i Jin ^jL^ LS^JLcu_4 1 nlin (jgjJLi o.uillj ^Lm-i^U 

Sj j U ^«j^m (j^Lj (j^j 4 i nitlL La! . 4 j mi o <:Lljl ^ ^ jl_jJI ^_>Luo i Jj-oLrLo 

C^j. uj J rt g Lftj i c j (j\j^L>.j) d j jll uoipa jjLu-tjVlj ^LjojJlj 4 g o -y U 
iMjjjJajJI (_^j-ll 4_alHit_4 CjL>.jJ (jyJLi (jLcujVtj i a. miII jru La I fli^M <^r>"v 

Lojjj i4XalSuja 3jL>-^ j j) ln~ j «Homo jjajJb» (Jj-j^uJl ^ ni^Tl (j! (jrl^ Jju Lc>» 
(^jLJI j^xC. 4jl muII J_J Ju ciiljj iCjLLloJI ^y^L) 4 LaTi, i u-A 4_lS 4^i t<j> CjjjJoj 
CjL^j_LI Lbj-i£:j jrU^ai>. j-a_i^J I S^La <■ ^J^j i j.«i-iaJ I j jjLcujVI 

Lr 2i {jj-Jb$->. (JjjJtl j .o ml 1 1 ^jl lh'^I t r&j La 41 4_j|^l g.ttl CjLjjJ>-^>J! CjI j 



< jjuLijL& j_^oaJfe)) SpecieS ^l^jl 4jM^ ^gj <Tu J i ^j-ai^JI Jys 1, j j < «j 

Ja- mil Jjuj 4 «H.Sapiens jainL «H.erectus ^^l^jj «Homo habilis 

4jjj) ^1 «Ojlj» lJlju3>J (JIJ-ll «^jjlSLj^-fll (jti^^, " j.^^ **' *(_ r iJLuJl ^ajJI t j^a 
^aj Jjt 4j? ^yLi jjflb/iM JjG MjjJI «(jjiJlCj^jI .Jb» ^lilll fjjll >*iLJLl < Mm.II yb 4j| 



Liiui^! VI j_L^Lvi (jy ic 4J jJIaj aJ jJI ((-j.ujIj^Lt) <uiJLu (j.* jji^l j Lili." W I 

«LsLuslj ^LlouT^ * U i nj*$\ Jj^tlJ! ^3 LJajI «^j-ujS^jI «<taL>- ja^L^I jZi£. Lalu) 
iSf lc j'' ^ ^ LuLoj «Ijl u uli U Luajl «(jjulS^jl (j n ^ISJLl ji ui"hVI Ijufc Jj 

idj-iflLvl L j-d t_J^_ilLj 1 3 jlr. jJkl ( _ ? lJI 4j^_J3c-j>J1 CjIjjVI ^JjJju Ljji^iaj 4-dL-u <jr lc 
4_J| 

OjjLusj ^cA^ljT £>SLlj .«(juil^jjl La 4JL^Laj \r\~\ Jl£| 4j| 1 j -wjJ^j j^JLiV 1 

j_Ju_J! I ui j a (Jj->- (jLl_j_j JU _Ljj ^LlJjJoj cilLL&j . 4_jL^_4J jjiajJI IjLA (jLoj Jij->- 
«^^jjj (>« CjjJoJ _L2 4-JUJI j-jioJ! CjV>Lk J£ <jt ^jJ Jj^l ♦ jrUju>Jt1 

^j^U-Vlj 4jjJl>JI 4jj_il-J! CjV^LuJI ^j-d Sj^vlj J£ J^j 4j 1 unti j^b ^gjJa J, 'm o l^J 

^jJ^jj^JuVl tlt^L_xJI LdbJuI j alj «Theory of Multiregional Origin jLlJll 

SjLj^ fjA \ -V "i'^Vl j^J Jc »j (j-«a_ju M T) «Coon 

.«jjyull^-jl .-A» 4.d.l 1 (i (jy 5 <Ll£. «(j <i ij^Lm .-A» m<,JI ^LajJI (*»^>- 

SjjuCJLI sLiuJ! 4jjJoj ^ i M-va ^ 4_L)LiJI ^JijJI La! 

4_JM^ ^1 ^Ij-Jl^l < _ r Ll 4 jli a L$jJ jj <jl i>>"iTI JL3» Jj Jj-aJ jKj Lfl^JL>.| 
al.Juj JjLSoa jj^a LjlJj^) 1 Jdj^jsl (jji 4j^IjJc_^3 4_UiIi 4 ^La.'uo ^9 <"< i'jLc ff ^j"**'^jl .-A» 
4JM_<_aJ! djjfc Cjj^laj ^ nrtLaJI L_3j^Jcb j_J_i_jJl lUt.iI^ CiAJJ ^(jaujjJJll ^ill I J A 
i> JL_l J ' -I "j JLUJ^JI tjLSJLl ^ylS j <\~ tt>\ jJlj «j d i nl 1 ii JuJL_>JI p jjj) ^Jl 

^ miLl^ j>j «1 ini « Subspeies » juju>. ^j^j 4_Hjjj ^ LAj q\ SLLh lJJI o • 
■ .^"M j jljJu>JI ^j^iJI I Ila j^l n 1 r, oiJjMU ,u H.sapiens sapiens j-'j;! 



Ll?oJ<ljjJI 



cjfjJI Ijuk Jujjj tljuk LlcjJ 4jJaL) cJlj La (_pJI 4 nl" ^JU 4_j^.mi. l 1| CjV^L^JI 

3JuJlj>JI 1 m r . 4 't i ii ( n ll ) * * ^1 j_>. Lkj. gx j_i_aL>- 1 U , „jVI J^j. ^itl ^fl 
^^Js . <Mjlm lJlII ~l * ^1 y>- Lkj <a r j-j3L>»1 : LjJIjJLljjIj 4_^9j>_iiujM Ju^Jl j^vj 
bbj-*£. j_j_3L-! : Lr uo^VI 3^ "'^ c^ 3 '^1»-" i * er^l^ LAj^ojC, j-j^L^I tLjjj^l 

Lili i- 

cr^ ^Aj^ CrH kjUtf' LrL^ t>* C^jJtl^J ^1 4^>U.j ^jjjL.Vl 

t^.j_ojj L^-iljJLv (jyi^J 4j9jJI 4JlJL) 4jj_jc_>. Cjij.il LgJ 4 <tii*t i _^^ij_t>Ji j-olJI {jA 

.^Lc (JlJ! i * JlLq ^LujVI Ijuk 4_Lo>. ^ jJI <>i-kJI ^.jualll L7 k. Jju U-« 

4-LoLicjj ^-f^L^I 0 juk J^LlAj ^LhjM ^jLtjujyi <J£Lijk ^cjudIj 4_i L mi?JIj 

^ L*j'>^ J! LjJJJ^ y^>^ <>* o^iti-uil 

.|»Lc L-aJf 1 • juU (jLaj^l Ijuk 4_H>. ^jJI ^jLa^JI ^Jualll ^yk. 
Cojkj) j tni^ l J_3 ^ou^U (J^ m< jt l f^lll q\ 4jjJklII <?Ixjk c 

{y* «Ayala 4alj>>J1 Lcw^J^I ^cJLc «Gi^t U ^U! l^u^-M^a ojia 

LiillLt L^_JJjL_a_4^ ;CjjJl_>J1 CjV^I-^u cJliL_>Jk 4_Lj|j^JI 3jJ,l Jji >u1 Jjlju 

m 

i_LsjC_i ^q jjf^l ^ Tr.i ilU (^ylll iWjj-LsllIl SjJdLjJ,! SLuiiJI» 4j^Ja_! I \c ^vjjj 4-j^iri 'di 
♦ (Jlj. uu II ^JjJI j^Jlsj j,(.ad 4_i i' t o i (^jJl (Ja-al^ll.1 t _ r £l^JL>Jl ^J^^lll 
^JlI J_>. (jpk liij <-J (jlsllll SjJL_*_lll 51 inill 4_j^laJ Jj-j-S ^jl 4_a_uS->Jlj 

Lj-1j^I ^jJI (jrl uaJI ^ ^ U', 1 1 jljjial ^1x3 t j_i^LxVl Jj?c_<_u 4j I y\ jj jjwl 

Li^A-JI ^iU j^L^! ^yLt jp*JI {U '(IjJIJjt VJ-^J i^ujjVl i>-^! Lu) 
^jSUj . -jk» ^rtl i «II jjL-ujVI ju-^Lv Lj 4 j miII SjuJLii «(j n'mLuu ^-UloJI 

^_i£L>.Vl d jujj jJjjj^II ^^jlJIj '(^^-" * * ^1 4-».^ »j%J| 4 t .m) ^La Ju 

4oj-u (jj__iLa < hini ^Ij-^ JlLo CjIJu CjIjJLA ^3 Ij-jIiLc L^jL rcual <jl J Ju 

4_JLojjI 4_i j j) la" 4_Lwj_o (Jjaj i^Ju_j Li_f^ t4_i±ju (— aJl W* ^l^w Juuo C >l j 

. «^jjuLuLui 1j.r4.MjLm . CjJJl>J1 ^JjjJlj ((jjU^jl . _A» jjjju-uJJLI ^5-^1 J-U 



3jLiII (Ji^Iu a J_u Lg-Lfl 4_t£J a '(Ljjjjj' ^~^ C ') ^ J 1 i r J >-^' crH .' 1 "1 (J- 4 

i( L yilu\-uj ^jJlUI m£j mi i T I ^jJJI LjLoj JjC-jO J^. jjb (fLc <-^J t ^ 0 " 

« JLjjJuLjj» <jL-uj] j lj T Jjuj . ^Lc lJl! I 0 * _ T • J-La 4_jJoljJajLj C - 3 "n l a 



Jj^>- (t 1 s*) /ya l^- 1 (J^^?^ (J^ i« JLjjJuLu)) (jLjuV 

JjU iil («(JljJ JuLu» (jLuul J J tilljuv! J j 3 «(j^uLajj^^)) (jl 1 it ll Lot 

jL^>J ^ 1 j-^Li^a 41^ <JJ! 1- ^Ij^ V] (j^jVl (jjfi. j ^t^j ^ 4i! 

JL^IjJI ^La! LaLu mil j 1 V "i t JLjjJuLj jLujJ LfcJUu (jlaj-ajl 

.OjJL>JI jLujMJ 



La jjft IjlAj i((jjj_uLa^_^» <jL_u_)j 4lij I i^ijl <_9>Li^Vl 4_^. a! a 4 j mi II 

j^_?c_>3 ^1 ^jl ^ I" > a jjLcjj Lj-j4> (J_ii) 1 ljv ( ^ r ia L_j_>. jJ^jjJIj^/ lj * II »L»lr 

*.lj^l C <**■ >jL3 jL_l! S Jl^>.1j fj_> /ya ^j^jujj 
•> I 1 ^ ^ 'j * ^ «i^aJ I 4_a^ <j Ltjv^j l^I^J 1 '■ * Lj-Aj Lt£. 1 ^ic O^ilu 1 



jl MiiVtj « jj_*jLjaj_£» jl -t-ujl j-U 3jj_j>.jll lLLLj j-a J-J-^l Laj-Aj_>- Jij^—dJI 

ij^i * > 4 $ "w j t rt rtj (J I j La 4_lju3_oJI oJJb ^-m. -v j£Jj 
jL-ujVI £jj jJbj J_>.|j j>a jruJ^Lijj La-gjjSJ) J^>*^ ^I^Jt jLuaji ^ • -J 

jl mij)m jl (jr Lc JjLJ j* U mi U ^ J j jgL^I L-flL m. 1<I cU_l tiUj ,(c^jJL_>J1 

^jljlu 3jLaj «(JIjjJuLlj» jL-ujJ jjialj-njl JojS 1 4 < «ni 1 4 U i U ( _ 7 j3 j^Ia JL3 (1<j J >J1 
^jijuJI ^aLajV 4 j'^l^ 4_i_jjjL>j SjLo ^-Aj i^>l-£. L-dJl j .u n c <L-u.aJvj l^VI ^ * j-u La 
(j-cajLua-Jw. CjI j j-i U t iX*\ { _ r 2i i j-j-C j_i^L>.^1 £ _ < >-caiJ jl JjJju) La_^_LiJ 

j, <C' ».u 1 (Jjjv-^ 1 JjiaLia ^yjS l^jlr jhl*J ^oJ j-^L^Vl oJLfc JlLa j£Jj . (Lc^_Lu 4 U <njjja 
^j-jZj^ l_jjjL>.j L) j j j I (jy-Aj) 4jaLjtLLa 4j_Loj Jjd, Lu^jI j-tcjxJI (JjjjLju L$j3 

l JJb t— >1— ^ciol 4_3j mm Ixj« m£_4j3I 4Jj| ^yJI ^Loej ^jljJLll CjLuI jl Lc£ t ^ \_ j mT 
Jiiij j_Aj t j^/l ^yjjv jJs>\ ^1 iljVl alufcj (4_uljyi SjUI JJLjtU?) m$IjJI 
4_J| ^4 1,L ^ jJI j-j-C ^l! ^a-Tuj « JLjJuLu» jL^uj j| jjfe L-JUJl ^ IjJl 

. CjJ J_>JI jLuo^/1 CjV^L-u 4J^J Cjj J_>i_) m£jJ1 « j^jjLaj^» jLjijj 

jd-a-cui I LaJb 4jtn alllj 4-uLUl O-Ui jjj-u,i * 1 1 jj_aJI dil, j Ij. >..,>■„ <a -v J^ol>. ^ ^ 

p& >4jj ^ 1 U cjV>LuoJIj jUajVI Jj-dI 4_^ljjj j^U 'i mi U Ly Li jO_JLiJl 

^yl^L J_4-a_5tA ^>j1 JJ'n <j"iH I JL^J jl£ JLalj j T t Jj-iJI ^ iJ^X\ (j <^3t 

4_5jjL-a w lr JuaTut-H J_p>jJI jJjJ jJI ( _ 7 jJI >4jj m< i II ^_o£L>.VI < ajm^I 

.CjIjmi njJI j>3 <fl>LoiL OjJljkJI jLajVI 4^Mc 
0 jufc d ^ ^ j^a Llj^-flj <j^Ju j-x£L>- I j>a i mi "'s 1 La jl ^If. 

^J| (_dLuajj ( ^<L2jL_uJI 4_Lid]j CjI 4jLa jJl^o (^jJI 4 liluij 4j^_JuJ1 

JL 



1 1 jj.."( r. <.Sj->- « jLJuj» «:! '("("< ( n b) JUu i n mi (^^lll (4_ijjJlIIj ^ In 1 ujJ I j 

j-i^Lvf -ij^-j ^jJLaj dUj LcuLJaj *(« Australopithecus ^uS^ M^JljJLiut» 



i«Homo j^s^jk)) (^j_juJ( (j-ulsJI jjja <Lui-«jL>Jl ^l^j^U 4_i o U 1 1 f.Lt^Mu^\ L y\j L^j^j 

.H.afarensis ^njunjlat >«>a - ^ 
.H.africanus <j-ujl£j^3l j-o^jk - Y 

.H.habilis ^«ni u La - T 
.H.erectus l> uj£^ t iJ - i 

.H.sapiens ^iiinL _ o 

Jljkj 4_l>-Lj £yn£ ijjia^LuJI JL>. <_fl^" ^Vi Ijuk ^Jl) JL3^ ' ' ' ^"'^ Li-uLl^I L^jLicjl 

cjL^LUI (ju j\ ,,i'iVl jj^ij jLitjl jJa (^iY) «Julian Huxley C7 l(.i<^ jLJj^» 
JjiLaejj Liia^Lla U^j-a IlVij _ LaLc £^ juu «Diamond juj^sUj» l^>^*^ 

jLuuVl (j^J (JT Jjj^>JI t- t&jJ^\ (jyi 4jl unti JLStjJa <Jj . LoIj ^LfcLso jjL^ijVl Jj^j 



dU ju £jt .^gj mi j T t j^u-bJI i jjo Lc -Sj-aJI I Jok jl i'tc^ <Lxj>. «a-uitlj 

di 1^1 ^„'-J JU£. SjJlSLJI ^ If. 4_i_<a A^/l ^.t_-v^-j 1 ' ■ ^"'H ^_jjL_i_i5 ^JL£| i j r jQ 

jl (j ^iJI jj-Laj t^j, mi j II < trjn^l t _ 7 ^ (jjj-N d! J Cjl__d_juaJt jj^aj << di iroU 

(jjic j o mi M ^ u.l>. jj>.I ^ oJcv Cj_>o JjS^M 4j-)LuajJ 

4.JI jLit U 

CtlTo-V (j-^ij t l.lltll CjLjjjjUJjJI i^yCt I.1JUL mj^> .ui i T I LxL>JV O \ < t. 

4 J <Q UTI 4— L<l-<-U,*ill (^,U.t 11 I 

.4ill^jl t-tfl*ijfc4i (J^-ltmII (j-u-L>Jl L^i/J jJL>u 
^U-^VI ^1 J i^ij _ jjjLiJ^I &a Jjrtt o jJl3 jj^M LjjjJ >sl>J JlU^ 

LuiSjJtA .CjLiS^Lc. ^jja L^-Uj 4j^. mijJI j^L^M-J 4_u-o_u^JI JoLcj^/I J ^_>- _ 

JUU^I j^<-gj -U 

Ll^-^J^jj^VI *\ <i\c cUlj.il ^Lj * .'N j-j-sL^VI j-a ^j)JLl l^I m. "i^l 
^_4jLs (3jl_jju>JI p j> mm ^ 4jpLijLjl LiiLt-^atTcJI jjjJ p^o • ^L^. juL«) 

Jl>il CjVU 

5^-j-aJLl elil n in!l Cjj-ujjl^I ^.jIju m^Lij S l K <i a lj-«l ^> -u j t \ I SLuuJ ^^^>- m^JlJI Lo 

.Bipedalism ^ mAI ^ j^aUJI o^^LJl ^LJI jUIc^I _ ^ 

.Jl^ - 1 1 n 1 _ 1 



jJI jjlj_£]| <j_4 j j "i 's j LjJucJ LlUJI 3_>jJi]| j_a jl in'tVI Jjla3 4_iul" a ^SLla 

1_£J J) J. >i "l J 4 Jrf"> j\jjj| (J^. ^y-t-aJll j^yS SjL^JLl j I J T . J J ItO "11 ^JmOJV Ju 

Mjjj-ill) 3_ljJLM ^JjjI l (J^- WtH 3 c3j?^" J i^L-yJ^Lll J£ jjJ j_4 jL^ijVl 
_ jjJ-JI j^j>o j— « 1 ^ j <n\ V-A _ Ld> Juv a 4 h ts\\\ o'jJt jl VI i ((JIjJ Llc_c*J I j 
<?jui> a .CjIjjVl ^1 J ml SjJLaJI in*i ^V Lj-^L^ 1 j i , n jj-£j <J^ <j^? ^ 

• JjL^J! jJlJ-JI Ijl^j ^LcjJI j «i 'i 1 L*_sl.l LfcJLj^ jj£i jl j^-»j ^ ^JJ^ ojjJall 
4-uj-s ^^ji jJI) (Jj^Lla u.ttl 3 J>j>j9 j-u 4jLjLi CjIjjVI ^1 J V*< ml (Jr: SjJLnJLs 

j^ylc 3>jJ aJI j I ^-lL" UXJ IjLjfc Jk<5 J '((J^J^ C - ^ I JJ> # ^> — jl <_U_)VI j_4 

. 1 t 't c ^-ljA,\ SjJLdJI <J_l3 «LajLfl 4 <i fr> < " < >■ j i 1 JL3 CjI jjVI JLxJu.ml 

jl JjG 1 j ^ -w I p ^- 4,t.m j-^-J^ i4wal_5JI 4_j_uaJLL<s (jr *HuC-i LlUJI SjjJill fjj-ji 

.(^j-iiu-JI ^LojJI j_<o ^_u£L) jJlloI t"ilt-> l^luuijl 
^ tluL£ L^jl JL>o i IjUtl Bjj^JI j_a JjVl (_3*>L_oSU ^JjuaJI 7c_)jLlJI 4_juIjxjj 

9 ^ UI J? t- 

^^jflJ (jLuJI J i^"it,l 4 j m 1 o^j fll J Vi i m! jl^ jUill (j\£.ljJlLl d^jJtX\ J>^1 1^1« 

(^ ^L<uCl<.uTJ jl jljJIj (jLiljjJI cjjj^j (_dJjui^ t jLx_tiuVl 3l_p^ LcUu 3jjju>JI 
JL^Vl oJlq} SjujljJI SLpJl Uo\ 4jwIjI Lo LiiJj Jl 1 'irti^tj ^la . jUu-^JI (jLblvl 

^IjJ*l>.| j_4 4_J ^ jsiS'l ^LajJI j <i "J Jl Lllt-^jJ i4j! m-sJl S^Lfl jl Jdol 

1 j <^ i a (jL^ la^.Ij jJI jj-*J*J j_JjL_U 1 iij ^jJI j3^/Ls (jjlj . L^JLcjlLujI j cjIjjVI 

(jl^J j^ UjLcj 4Jj_re_li 

" >J ""' ^ 4 ^-^J-*^ L7^1 (J^^JJ i4jjj_LaILll 4j^)__x_t_tLjc ^LjjI 4I:*Mj a^jijJb)) 

J I ^itUI ^ ^ j ' (Jjj .tTaJ ^jj Jjl L^ 1 -^^ i^4_aj'[_<_uJI 4_LJLaII C)Lx_<LuaJl ^>*lj) 

|j)l m 1 11I j JL-LuaJLi (jLtJijVl 4_bj>_jL>s 4j|jL) ijr & eJJb CjjI£j . (jl_3t_*I*jVI * <h a 



^jjjLloJLj j 4_>.jJI o^L<>ir 4^Lit-uoj (jLu-uVI 3^5 /ys (j;j_*fajJI ^jjJI 4_j }j ^"j Lu 
^ ^ jll g^UI Ijuk (^i^- lPLh-^ u-* P ) «Trevino jii nj^j» 

Jj) i^i «ntl ^ JLj^uaJI JL^JJU (j' L)LuiiVl 0^ J^*->^l Cy^ ^1 
i_£jl ^jusJI 4^pj Loj 1 cZjLlSj Jjl^ 4JL>*^*J j^j JljS i^Jtill /ys <CL>*L>. {^ylc 

*,Utl I Ju^j ^ o < nltl 4^4jLLa jj^ic 4jjJu3 ^JjlI \j \r\ )^ i L^-t-uJ 1 j-£ tiLtTcw «L_ujJLaI1 
(OjL*Io jLJojus! ^ 4_4_u_aj ^1 r jl <iV VI L Ju>- , \ ol m .i H ^jj, 4 «J! 

<jl «U 3 SjijUaja .UU-^. 4_jjJLjj 4_j_u4 j o^La£ fj^a 4j ^-^IjJ 1—4 M„t" ,uj-a 

4ju& p~ 1 LicLCl^-I LulI^ 4jLjj>» Cj JltcjI t JLt-uaJl j-u^C ^jLuuVI (Jji*- Juj . Ju-uaJl 
«(jloUJI (jL-ujVI Ltilu lli^JJ t c_ji^Litlll ^jy-Aj Vl iJjuDljai) 4_JLjl3 4_Lu_aj -^J^^ 

£_n^jti» j_jil_iJl t l lJlLluJI lU , ,.j " ^ ^ T^c-wj < — I ^1 j_ >■ ^1 lJiLmJI j^jja 

daiJI Jl f^> a\\ Juu ^j. j ^Vl l^lJI ) 0 • J| J>Liw ^ Oci JLS lCr lL>JI 

^SJojvjJI 2 jaili « JlA J>U* t^lj mm II j^UjJI ^ JjfejJLl j>laHt I JuA 
j-A (iJJj mi j!! ^L-4jJ1 ^Jfc- > . JjU-d ^j9j J-^ CjJLj 4 ^y-LM j\j JjoLc 



? jahili 6 jjjujuO JMuJI £J*>9£ 



^I^jI jiuu 4^1<u La (tlilj|^_i_>Jl £>V ^Ai - ^^ 0 J ~ c 1 ^ j < * y j^j-UI 4_iill^ 
L^iSU^ i^^j-^ cl^'J— * ^1^1 CjIjLJuI (J^LjJ JwLju V i^cjfcLa-lIl (JjLtjj jj-a CjUIj— iaJI 

J^CLvLJI t M" A», a c^Lus 4_aU1 t, K Lll i4_LuaJus 4_JLjJiILj*_« ■ t^U^ ^j^jj 

^Lc ^jjl i4mi!| BjjvJaJ L^JjLua ful*J 4jjL*_« ^yjS Lfej a rt i I LaLc 1 * Jl^Ja m£JLuu 

^c^JLuu jj\ ^ i.nc 4_u1 JuJI ( _ r fl 4lc.^\.\ j-lo-JI JjLj^ l>^*^ «^LjlJ 4jjL<Lcj u-JoLitJiil 
Iji^jju cJLui^U f j J (Lbjjlaj 4juLLaj SajU it 1 4jlL!I LtTu-La JU_L>o ^JjZ. Lili j 

& VJ_a L<5_4 4 titi a j * a ^jfej 1 j j ^ j_kljju Cj-iL^ _ cjUs^ 1 -v. I 

^ 4 1 m i m 4_j^AJI 4jlLJI j>LaJ J^l jJ. jj^I CjIjj-lssj 

^jpSs ^.tA-i^i,, ,-se "1 11 ^^1* t \£j 3ej^ .(CjVjI — >JU oJJt ^Ijj JL^vl «(jjjl^') ^jl—Sj) 

j^yJJ ^cjfcjlj-Laxial L^jj_<IiJ (_^t )1 ujIj jJl tfJLA (Jj-^a l_JL>- ^ U <tl 4..j "w^J j-'N-L-.i-u 

4_>.jJlj Lfc JlC L-illieJ CjLjl! (jy 7s U t j J Lila I ^jjLia c-jjIajjLj L^jIj^v} 

^ i>j_A q\ ^yJI ^ j miJ La j^jIj^JLI! lIILLAj » ' (< <i " ^ jL$_j>JI 

I JLA jlj tpjl.ci Tl j U (U 3l j g a 1 j UH Sjij^Jl J^c ^JjVl jl mi'^1 e^M^ul 

4 l-Tu, Mjj— tTu_ijl t jjtl5til M^jj-LalJI uLs_>JI 5 1 mu ^4 IJU Ju3 .al, > t "1 1 nVi 

"p i? 

JLj^juLij ^Lt-uj] j^j_sL>. 1 (Jjjj .^1^11 < tiii m jjjjj^ojj ^jLujJJI cjLS^_>. 4_Jj_g_ 1 r 1< j 



(jL^jl <_3j_^ ^ i <jjlr ^1 4jjjtj>JI CjI jjVl ^laLaj (jj Sd*JJU>JI ^LujVI 

£>JUU cU (j; jjl CxjjL>Jl (jL-aj^l <&J-C \u±A Jv-tilJ Lili o mVl JL-U-O Cj| jjl 

Cj^glo _ 4J_lu ji^oLs jjj ^l^*. JuLo _ (^y^LgjsvH jLu-aJI (jL-ajVl <L_ujLc-a t Jlj £>a 

4-u/jUl 4_LfcJj t^LajJl ^_jcj>. 4jy 5 SjiLjj 4_Lj_cu3 ^jl ^y-iJaj-^J ^ jj( <i_>Ju>JI tiilj i4Jjjj 
« JjjjiLjJ)) jJ^j j jjj I ^oJLjlII ^cC^jj . 4jjLua^>JI aJJt cLiiLajj (^jJI clal iVill 

. 4_ua_Jl Cj\y \ a\\ {ys <-dJ j j j r ^jL-uJ^/l j^Lcj ^/ I g t o 4_lalSJLs 

£ j <^T! s;LdJI ^jl^pJ! (jJ^iouj jjU'iTI ^L*^a ^jjjL^-LJI (JjL>- ^j^^ fi *^P*^ lv 1 ^ 
^jiijJ,! Ur u^*A\ jl^>JI 4_^jj^ 4-l^UiiH oljL^ll Jaj^L 4 K miII ojjb ^L. 

jl^j .jJaaJIj ^LojJI (ju -^5^*3 Ijla^ .^ylfcjJl 
Consciousness ^ j^Cn'Tl^ ^Ia^ (JuLli j ^ ^LsjlU ojl j! i^m 'n Lo 

jjia3 iJJ lJ| 4j_AjJLl jJ-i-oLlLll 4ia <?JjJj Lo jJb Ijuk j .CjLjIj_j_>J1 

^yl^- ^J^S 4_) ^ ! n"n ^jJl t^UJt ^jjllll^ ^jLi-uj^U tntW jl^j>Jl L4J 



S JJLUJ.O JJUL&J I £JA£0 qj\ 



v. Ja JlLo I ^ jtr jLuj \ $ f n rti 3j_uaJI (_yi^J ^3J^" (J t) L^ 1 < — ^J-^ ^ ^jl 

4.1*3.} L;r jJi CjIjU-^I fufct jLfl LfU3 (j^J .SUVlj £jJLt)L> 1 <i-i.ru-d 4 njl-^Jl 

JjJ ..♦«Impulses £j\ t>\ n» 1 $ j o r n't <jt (jS-<u 3j-Ljc./\ cjL*-3j Lr k: Liocu jLs ^LaV! 

<jjC L^jjvLlo Laj ^0>L£JI (jr l£. SjJ.nll jj n-sJ ^1 CjJI L7 ll! elit Lvj..L^j Lfcjj^lj L^aJfcl 

«lLloj CuL^ (_jlJ1 o i i\\ ^jjJI jj t-." 3j-i_<.a.<3 «UullLa jjjj LlJ ^ I rrTi [ _ r ^1 4JLJL>J! <jJJj 
<"h>> *«I - ^jl lj-3*-a jfC- ^■ y ptJ V _ LJjlII 3jjJj.ll (jjd 1_C^J «iJlJI 

.l!^jjl>J1 jjb ^ jdl 3Ju>dJl cjLL^JI ^Ii ^jJI ^JLJl <jjl£Jl LdJj 

^ L^ljj (jt jJ1 4jj)jj jJb (j^j>. n£j <n j H (^uL^Jl (jjj SJi^LitJI ^I^jVI j j r ^L^jj^l 
^jSL^-i La i^jLjl^>JI ^jJajJl 4_>- a I ^jjo ^jLcujVI j^Joj 3j_ll.i a <^**i <r 7i La ^cJbl a 

S^Ltkll 0AA> 31 M.j .«Social integration ^ycUJL^VI JaIS^JI» 4 j c , „'i 

ijr i£ c^j>o 4jji jJitM (^Orangutan jLj^oljjf 3jj-5^) L^cljjt o^*^ 

^ jji-uu (Baboons ^j^j ^Jjl_w_ji]l J!u) ^jJ^I U-Lu t 4lJ^ jIjlcI 



I JL^J^ .^jfcj>Jl SjuIjJLo CjLiLojn. ^j^j i^yoj^ 4_jaLa1 Cjjlj l^jIdjVI ^t-> , ,. jj>JI 
JjLo 3_iLjj^ j*j^r A JLlo 4juJJ L^LoJla>i (jt ^ «Lstjuolj ^3Ll4 ^.<j-Sr TtJi 

^-LseiJI (jr i£. Cj JlcLuj (j^lll 4-lSj.L n W i 4 j -vjj j j ( d <iH CjIj_jjljJI /ys j j'i^ JLtcj_l^! 



l <j 1 n> jl Jubj^U 4_cbj-c ^jjLllII ^Lla La I CjIjIj) j^TI (jy^J 

(j'»!" ijy jl\ 4 4.ltw^J1 i_^lj_aJL> bbj <^> n j| Ifl f Jjj La (j^^l (j-* L^_Lu V cLu^v 

4_£.Lq_?eJJ 'J 1 1 SjLJV^JI CjjL£ t J ,-iu. J T ^JJ-LaliJI daJ»J! 3j J mi fl jl jJLfll ^If J 

oL£ (pil jU-iIl j 4^1 j_AJ1 ^1 ^UdI ^ ^1 jLcujyi Jzj-c jJl* j>ju»3j 

^-o->» 4 «vfl'flj 3lji,lj Ju_ua]l 5 <j^4j ^IkiJaj J->.^JI 1 <^La ( l^j I r. ^jjj, «Wi tfj 4_^}L_J 
aj-i-u^J 4_u-u-jjjJI «.IjuiJ! jwual j r. ^ j p -k CjjJsIjj ciUjuj *jLo-UIj Jj_aJIj > >■!! 
<cLu>JI jlj l^Kj .(3bjLi]|j 4-uIj^l>J1 CjLLujjJIj jiybjJlj oIjJUAjj^SJ^ 

C** *.uj1j <LjjjL<— "Jl SjLjLdJI t— olj ^JLoJLjj t t Jx-tjj ^jjjjj ^jrur^ V"TI 4_j_q dsl Cj jlj 

(jrU l? _ojIjJ1 "i mi 1,1 ^^lc i_u) t_)jl_flVl (jrJJ 1 u=ljI J-) jVjVlj jr^JL^' Uj^ 

I JLAj .(4Jj|J^>Jlj 4_ >a t H fjLb! ^gj " < n U ^ylil j! 3jL-a_>Jlj j|jL_>-Vl 

Civilization £j^*ltiJ$* 

Luolj-ILa 4j^_JuoJI 3jLua_>JI j^Lij j; ju ^jl ^1 j..j.miJ La ^j|^_aJl (j^o tlJLtA 
4_u^jj «L^^Lfl <lL>.j-a ^1 « JU-uaJ!j £_<s_>J! » <LL>^o ,j-a ^jLuuVI (JLSjjI £-a 

j * ^C-J Lt^J i4-L_Li L_aV I 3j> mi r ^^jlc JU^-i V La J-Lo cdJj . CjLj ! ^_j_>J1 

tii \\\ JjiJl ^ IjjI J-c-C I 4jj1 ^ 4iij jL5 1 ^ j tl)JL>. La jlJs SjlLI ^JUb 
. 1 £"t ayn ^yjJI ^j-uj-uil (j^^La jl JU-cl £j ic. CjJl>. La qj* jL*£.J a J3^3 

j\j ? ' miVI Lb^ibUkja Jjl (jL^ ^yllt 1 1 J>1 jflt Ll Jul 4_LUI ^JlA CLulSj 

£Aj ^j_3Jl clujSu 4_uSL<-uJI CjLug-ATJi .^j^LjJLl ^Lu £ya 4 Lcj ^y-i^^j-t.ll 



4-i-lAj 3 J L j cillj 4 *arj*M C-ul£a . (_palj^aSf! SLa^lJLaj 4 tj iLaJi iJ l£L Ojl2.x1.nW ^9 4jvL>o 
^Jb LajJ jl j S~ . /, VI ^jj cu>j .^l^LtjoJl jLatAiVLj [^lus^ £>^4-> 4_ul£Li_u_JI 4^lTiSL!l 
Jjl^II caljTi tul 1 a "t >■ l^-*3 -*~' JU L ^- s Op* 1 J-^c— a j_j -v jLua-sejl J^J*e_a 
>(<UJ)lj. < i.*Jl JjJl>J1 ^ L. < u n) J J Tri H 4lll_3 l'iTi 1^1 ^ylJl) 4\xAJ_JsaJ1 

<j-aill j-<fc I JlAj i4xLilj e-u^itj ^j-a lJijSJLI ^j-ui^JI JaLiulll 4j_u_ijlj La clU j ^1 l_3 1 < ^ j 
,4ajjdl 4J L^^a ^1 4\>J jJl JjLLa ^ ^jL-ujVI a-lj&j ^jJI J^uiLil 



^AllllHl 4»UI 

^_cu_J 1 ^-t.,t,n rtl J lJl3 j_2j V jjI J <— £j}Li»J !j «^LjjLaaij » j. xs\ c Juuo 

^ \) * " tl ^ 4_jlJ1_J,Li ^ 1 n "m juLJI ^IjJI tjLS t 3jJI jj c .lIjV^L^ 
(kl>j' tAi-^b (Lt-SjjJal £>>j) jL^-c' cr 1 ! ^ '^'«^ 

13-& ^^Sllj . .(.o-JI (j-uJL>JI ^j^a 4 rti" V d 4j^Li ^ 1 j miI (>;r JLL3l^a) {j\A$JuX\$ 

1 Jl>.| j Lc^j Ll-^jv j> j ."i t j (_^jJI ^aUl l^IP' j*^ 0 ! 1 V o mj ^aJ ^IjJI 

Race 4J^1 1 11 tl (jyia-a LT i_c sj* • * • * ^ " 1 1 jLdjl ^Jl_c (j I j-cC , niTl J J t "1 a 

.(4JM^ 

l_jjLSHII ^^^Jb <A 4jajJau>- LJ < rtin^jt 4_ujj_>Jl L^._aJ^a_uJ I j. *^ar ^ Lx 
L^j_^ ^j^tJ V I t j o-"v- L^jl ^>-j-j 4_vj j 4jj mi Jl CjV^LuJI {ja JjJufoJt 
4_tlAjJlj 4_uJlJI ^^ijLuaiJI ^ 1 jiit jj^aJI j ^ t n JsKj . PopulatlOn nir 
uilLui /j I Los j_c^_>- 4_dili&^a CjV^Li-u LijLlILc.1 j^_u V <3Jj-£ L7^J t 4-l£j.I<_oJ I j 

. 1 3 'm 4 1 Lolfl JjJl>> ^jja ^_LaJ 4S^luu4 ^pi^al jjft 

lLUj ^Jb I i^i *) \ ^ ts\ >j 4-jji mi i\\ CjV^L_cuJ1 j-J-«J La jj-i t ^j! (jdLi V 3 
JSLiij ^.t,, u 11 j QJ J '* ^ J JlL>J I ^jjJ 1 ^"1 o J n d i4je_jLbljJI 4 jK niH CjLa-mJI 

<4 j hj <"< 1 imT^ 4_u_l>- L^jL-i-u! ^jV 4jj|jZua oLa_to (.r^J 1 4_c-Jt^a->tJ i j />1 A .^.tlj lJuV| 



Up^J^uJI 



j I Lu4> 1 'm li'C j ' LiS)^_uaj>J JL>JJ ^1 1 m V Jj.l>^ Lr^J idiV^L^Jl 3 rtj^jJI 

<L-q_*_oL>- LAj-jj t t CjLLju3_1 3jslx. 1 jj"' • ' ■ 4jj mi iJI diV^L-oJl LuJ j_>. 

jjfc tiil j p-fcVlj . L$J£ 4JMj_uJI t _^<ajl in> (j-* LaLjj_l1£.Ij ^£L>J1 LU_$_jl3 t4_Luua 

4JM-mi L^LaLujI - ^ '1 1 <u t ethnic 4_l3^c. L$j| <b lJu-o^j La ^ $ 



mi) 

. J' 



c-uf *(l^Jlj^l ^iiJl jllA^\ rr,r,rs) Sj^Vl o>a J>Uv 
^ ■ i^t jl^ ^cJUJI tjLa j VI Lol t 4_JL>J| ^j^JkJI lliV^L^J! jj^Io 

ClV^L-<-aJ I ' ^ A jjjjLlII ( Jjus 1 j_jJ ! jj_4-u_>. JLlo ) 1—4 ^ j ' \ La j j >^ 

.3juJL>- ^l^jl ^j^LII (Jj^WI Jljju^U Cjjl^ jl 2Ludj-A]I Cca^i > il 

Jjj>jJLI ni j T I ^aJJI jj tn*<J o' L>^-*^ 'J^'' lJ^J-" LjL_j_>- 1 jLjj tlUj Juij^ 
jl—tojyi JjJeJL j I J-A : J^>-T J J .' * " JJ ^4_La (JoJa_fl| JU J_j>- ^jj LjJL_>. 

(JjaVl _ q\ (Jj-oj 3j-joj S(cSupcnnan ^Lo^jj_^u« J^-l^ " .a qLlmj\ ^l^JI 



Tj^hzll 5 jj ui,o jjui i J I ^j2>^o qj1 



j-SI i, u f L _^aju *l23j I ^1 Cjjlj (jA 1 ml I jrU^La juua CjjL-u ijr lll dllH^ 4_uju3 

(jr-Sj 'J ^-u <±j_jJl_>JI ^jl — uojVI (JJ JI (((jjiIL^j-jl . _A» Lt oAjlm]\ ^_^_JJ I 

.j nif i _ r jliJI '^>^M J m 1 1 ^iuLij cllJj 4 Misili Jjju <_9j_i_uj 

(Jj^iill ^„(.gJfcTj LlcIJjUD t_)LJtJ_l^/l ^Ij-JsJ 4_JjL£Lfll (Jj^>- (Jlj-iJJ clLJj J^_«_l ^ n 

Oli '((jLfcH 5 "*^ ^JLc Jil 4jvj J_i^) CjLlIJI ^JLc LjjJL>- 4JLuiaJ ^Li!u j^sl jjfcj 

jLjjustllLij) ojjl^ lj-t-£>L»^a j£s iya Jjl <jl oj^y ^ UIH^-H (j^ 

La-iUm a ^«1 t II aL>oVI Ijl^J ^jJI <«Galton Q^IlL>.)) 4 o , J j 4jL^JsI 
^ f^>qj jryj^JI u j-o ^LlSI ^jL^u jlaJj .« Eugenics Ijn -11 jJb lajjj* 

43j_HJ| 3jl j ,„ ^1 ijAjSi ~ Q* f-ijr^^ ^ < htn^J Jj t 'i W c_3Jl^JI Ijuk /w!} 3 

. 4j^_JojJ! ^3^* (jr^ ^-J^anJl 4_4_i_uL) CuSjjLfl t4j^l *j.uj\ f-^^jA ;4j^ itll 

^n_i_u^t_l]L 4 *A, t , „ 1 1 4jj„„ JLJ 1 CjLxju^1I ^^yJu-^Jl ^Li-uS/Lj LuLjS^JLa ^Juc L^Jjl 
- (jJ-JI 4_3e_j_36^uaJI 4_u I j jJ I 4 a j Ij-lILa I <l^.*>* jjb ^LltJI t_jj_4_oJlj i I jjJ I 
^ ^aVIj tiJLlJl c-lj-ljuJIj 'j Oj' J—^W (J^-^'i OJ-^ O -0 1 I ^ < 

^Ju ^a, 1 J, JtTt-Lju 1 4 j °l ^LaLlj <_£ J-!! (Jjo-sJI IjLA CjIjU-v- o -k. (jr fl jbjuluil ^j^>JI 
^ U ^LftJJ ^TL-Jt-o I *— 3j-jlJI 4 1 1 5j V ^_jal t^—ijL^J diLjijj j f ^ ^jL-ujVI 

, 4_lLI j^^<uJl1I ^ jjLfl 



4 i i n n il lj |^4 ,A..a jt^jJI^ ^ j ^^^J J ' " ^^J ^4__JSLxTuJ \ ) 4, j ^jj j-flj^Jll ^ajl ir^i >J| 



Ll?oJojjJI 



<u_uiV ^Li^ l^Jua (-iJllj c^tj t«Combination ^ iLuljJUl (4 XjL„U) 

4_l1SLxjj 4_c^JILo CjLfi^Lli^l J^-i_lll ! j j La ^1 ^JaLuaVLi a < S^jJoLljJLI ^j^oJjJ! 
CjljJUaJlj SjL^il Cj L^Ti-l-u-O j ^L^jJI CjVjuuj jl j-bVI ^jLftHj *4_i£jli_u^ 4_uLJo a a 

4_ubjJLl 4ij_ua_>. ^IjJ! ^ cr^j) Talents c_xj>1^i1 ^1 La^-aj L pJ! 4 j r I jl>V1 

l£><-s JjUj j^j iPolymorphism JLSLiVl jjuu ys> eUj t Socia] Life 4 \* <i~,^a 
(< j_a j-j-^ ' l£ j * ^ jjLo-Ul 1 j_4 <jl ^jusIjj . cjLlaIjJ I j Jjj_JL>JI J-^So ^.Lc ^.U^j 
,<lL)L* Jj ^ £>AJLj oLUjLjj ^jJI ^l^jVl jru c_a}Ll^V1 ^1 Diversity 

^^L^Vl t j A j ^ ^ Equality 5ljl <<A\ <ji ^JJ 4_Jj <j| u * in (jSLIj t ^a-jeil 

.Total Identity 3;1 U" 1 1 ^Lu ^ i*" V Ijuk 

j\suZj (J^LjlLj/I ^L-uJ Jl^ LLfcj *L_*ia]1j 4_uJuJ1 4_u_PlJIj ^.lIjlIII^ ;3jljJl£, CjVLscji 
LLl> 3ljL(-Jl,1 1 JL-ljo j j t^>" (j I 4_a_j_a_>J1 a jj VI 1 ^ ^ < ..1 j "j 3ljL<-uJ,l 

(jr^J i^y^jJ^J-jJl J^LaoJl oVLv 4^v1 j-a <j1 JulJI ^j-rtlJ lJuAjjz ^^>- ^1 ^Lbe_i 
4_iLl J) " t, 1 (jjfl» : ( _ r ifc LoLcj I jj'^ t ^-^ a ^jL^ SjLil ^ M ^ ^ ((^jjjl rts» Jl^ (jj-UJll \ j-A 
^jjjLjJI 1 g 1 1 « "m ^<J lt^^ 4_o_i_S_^J1 (j^Jj . i _)-£>j-flJ1 tjjJ 4j^_>. V 4jI 1 &y q 

: t jJ^>.T (j^Iaj-cg jj£t\ jj t- < 1 t-m 4jj^>J1 ^jl (jr A ^jjJajJI (j-a l^m tii «L>-jJlILi 

^q-l^Jl1 (Jj-s ^jjfl jl ^cTlaJU oL>o tVj^fc ^jja ^1j_ljj J^tlJI ^jt ^UJIj t ^<iii_>JL1 

. ((^<i"i->JJ ijJ 3 J-*jlI1 e_iV ajs L_3l_nj1 (JJ S <-tt< <i"n ^jj oLI ^A^li ^J^ii 
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L^jfj 51 aj * Loj ^^-^^M <JLj_ii3 L^fl «Morality 
2u^}UiJ J^LiJI Ji^JI L^li^lj 201^1 

.« I jjj_i_j_<_u »J (JT JI " j U ■ ,.j I « Uj_t -ilj^Ji 

Theory of : (Jr A 4_t^L>. 4_^Jaj (jl i.i'^l Jj>L?-V 4_jJs 
0>-^1 ua-Iul J— *-> L_o (jjjj .Human Moral ity 
Jl j-cJl <j^ 3bj jU'itl AjLvVI cJli j .'f . r ^Ltfl 

J^^StJi L^jl j^jjft 4jj u,i.,,J| (3^-^-^l 1 jj^. J*J_>J,( 

Cj^JLaIj 4 " j --v^ -<ULjJl Ijuk JlJL_3 ^"i -v ^ Ao^ 
„(Jjjji LgJ (j-ujJ 5^Lt 4_ljL_ujVI J^^Lv VI 4j^iaJ 

Jtfl Theory of Common descent ^ 1 ,U I J^Vl ^ ^ a^Ls^l 

UjLjJ ^pii 4 (^l>ji 4J3JI1 (ji ui'iVi ^ 



g^-Aj) ->> (_^a j_a ^jji — j j_Ls 

Oijl-i» o-* («A^ cr^- 'Monatheistic Religions ' ' ^ ^ 



^uuJI (jl)) \4ts\ \ U j» L. 4 II r f L-^a J^L t( jj}U^l 5Jt <o.a ^ <jl^_pj|j 

<jL^I j>u (jVl (Jl>. jjb Conscience J I j! Moral sense ^}L>.VI 

4_ila3Jl SjJtl <jl 4_udU* t l_L*jjjLi tlu^j Ji£ 1$^ ^ JljV 4_^L^V! J^LkVl <jl 

Apes I jUTl Sjj^J! (j-a 4_a}LJ ^ ^j-i-JI ^jjlo'tl t U->H ^ 

. 2jJ& (jjl 4^Lv LcfcJjJU jMi-Vl j^Llj 4aU«l 4 /mil J^ljJLl J£ JuJL>Jl 

^ t j i U j-ttort?) l^uc-lII i4_Lu^va 4_xi^s ^Lol <<\$tiin)\ 4iu n^LaJl J->>j I J^Laj 
La 4jujL_4 ^j^Liill JijjcJjJl 1 Jl^j Jl^-iIjJJ .^ui H j j r n <V*ill Jjeji (J^cJ 3^**'^ ^Luul 

4,« L^ 'l I II JjLMJI 

j n t" 1 1 JLX 4 jn-Nti Llii3 i_)L£ i^SA-u £±i Jl^Jj t U" 1 1 j J^L-^V I 0^> 4^>LJ1 

Jj <j t mii U ^ylc *j_i^*JI pLdJl ^ jj)U"TI 4_ljj1jJ jjJ jin*» m ^ ^Lsl £jC 

£f*-ji ^jJl Altruism jLu^l l^aj^a ^ JjJ gjj<iv LLtj_u j_^Io ^yJj ^jjj (jl 4jLi 

j—uajj . m^j— Lu-Jl ^_5-iL! ^LjlII -»tJL_L<aJI o **o jJjua_iJl ^o.lat a 4_jJJ 
duLjuAi 4jjjU"1I Llj>-jJjj ifl ^Lc 4^kjj ^<Jl-JI V 4jf £ _ 7 k, 4_il>U.Vl CjL^ljjJL 
(jSUj tLaLaj (jjJa_-*ja cilJj i4_j^M^Vl j_yLwU Ij J i^i a Uj^L) <j1 (j^Uf 4_x-^Lw 

CUAitil Ijj VJ J*^J V j>U>U 4jnjn^l i^ljjJI Lu^jI ufl 0* pjU 
4_uLuuVl Sjl i^-kJI jjj^aj p j^t L-uLuI ^Il^JI -^sLjjJ! 4ju->L%jj 4_l>- jJ jj_J l fl^H 

JlS _ 4_ltuljJ JL-tA (jy Jl) 4j^JjlL1 ^cj-5J1 (j I ^-scJ - (3^-**^^ 0' *-^J|>*H 
{^£. (jl 4 n i n^LflJI >a ^■ JlA C^J ' d ^ ' "^^J ^JjJI (j-u ^Ij-juaU UljLj_x ijr 2u 

4j^_LsLi! <<u2l\ ^Luijl 4_4^>5 4 rt< nlrtU Ij^jJjj^ 4jjUI ^^-tl JjJi». lj_a^L ^jl «.LJjlH 
CjLi£j1 i nt 4_iJSj^iJLl 4_juLlll q\ ijr &> 4_Li2j (jjj^JJ <i Itll (j I j-f-£ * L^ioi>oj 

^yjl K i nll jl ^'iVl 4 K mi-^J t4 j CjIjI j "i r I ^1 LiJj-aJ ^jl ^j-d JuV (j^Lill 



j9 fcUI 9 i3U3>\jl 



aJJt JlLa ^1 dLjjVI C^aJ y\j {y* q} ^LaLlII jJtAjJ Jlla ^-usal 

^j<a j m <Alb IjUkj 4^1^_>-1 ^j-o L^dLc ^aJJ La >■ >/i**if Jijl^ll ^-IjJLaij 

j^yO C 1.111 



^jJI «Evolution & Ethics jMi^Vlj j^IalJI» ol>^ ^ AVT f j-iLuaM <CLjtj ^ 

1 L^JUb J^fcll c_>L*^V1 4_O.Mju3 

JL^I dj ^aL La, 1 'f r. _ CjL>I^_l^J1 ujj-^i J^L^ 4_LlIaj La ^4> dilj JLj_aj .(^A0 
L il^jj^l ajj^jus iJj->- LuL^ tjl^ l_3^L>J1 C^_3 i4_iL. ^iHua I JL& . j> U 11 ^^Isj-juj 



«dLa» jlj (jL£ «August Comte ci^j^ c<<« -wjl» ^j_*^JLl-1II j! 4_1_j_Lj>J1 



i * * * " 



IjL^Jj i*U Ijuk ^jjs 4JU_*j (j l /ya 4_j-oj_JI LlUlI 4 i g *1 luJ LljI \-t& 

^oJ ^J^Ldll (j I £-A ^ylaj ^<ll (jyl^. jj-Jt-C 3j-£.Lci.>-0 ;4\jjI_ju)VI (JLa-cV! C t >J (£jJLjJ 
4_4_lj>»^J I L_)jIiJI i_)L~*s-<^l 4_j ^»j-flJ La liJJji^j ifiLlfij ^jjj SJjjJUla JjjLjajj Vj j, ■ n -fcj 
Sj-l-l^ 4_lj_>aVlj . tiiJj 4_t-"<_4 (jjJustj ^.„gi^t, a <jl ^s-C.j j-Jl Jl 4 f t <jja 

Jlj>. ^1 (Jj^aj Jlj3 L jiiL_aJ| Jlj9 La C u -v 4 I " V <3 ^ 

-jLujVl ^ jLuVl cLLlo L^J CjLSu ^Jl 4 j a-iSJI JoJl^o JjUsj (j I Jo3 , n H 

1 (fi r iijLa-^ /)^SJj <"m -w JLl>-V1 j-i-c cjjIjJJLI jvLjL^ (rol L^j "M jIjulL^VI 

4_i_ujLc_d <jl iti-L>- i 4_i_uj LU, I j 4_uLl>JI 4^_jJ ^jJ I : LoJfc (^cLil^ILa ^j-dLsLc ^/u I ^"N 

4_>.jJj lJlSjjj ( _ 7 £^JLu Lbj-Aj^v ^3 4_l9^L_>»^ , | 4_Lflt»uJI 

(cP W -iL\ t "i miVI ^ 4J1^») S^j^JlJI L«ji> (^JLaL£wIja urtJLaLc 4l t a 

^t-cJjJuJI^ ^IjujsVI ^ ^l!U^s^ 3j^J»Jl i rn^l j 
4jJiJi,l (jjj-LaJI 4j1ju (jfl^ (JjloJLi 4^sJl3 a JL£l «(jcijl Jj» ^jl 4_^_l5j>JI a 
j, j t <<tf*tj t VI ^t_L3e_uaJl 4j4^_3 i j j0 ^ ^ \j ~ ^ ' Jl£j ^ jJI I J^t> 

Jj-fl^ : Cj L^Tn-u-g 4j^Ij -j-o V mi 1 1 1 ^ ' (j "' ' "J ^-iL^JjV I I ^Jb ^jJoj ijr 3 uiUj 
^3 ^ ^ t 's (^4_jj jJJ ^"i i o ^ : 1 j— j-ljlILi tJJ _3 jj i>> < ^ Vjl 4jIju 

j <i "i J V g-l nt^ r^>Vl (jLj3 4j1 J ^^JS JJjjUI (^J) "i i u-1 4_jjjiUlJ LoLa . 4 j q 3 JlJV a 

(J^ jf 1 " i olt 4 j i nil Li La I . * . ^(( ^i ii^il» ) j 3 VI 

.jIAjVI j^b I OAj ^j^-J J^H^l l^H^ J>^> l^! L^^^ 1 

^JJ j_laill \ $ t i m *-VI ^cLc ^^j-ljjjIjj 4_>-Ij_j "tl 5 . « lJi_^I^JLI^ 

^ L^_jJI jJklJLi VI p^rt tl f-fr4j> (jJ L^jj-^ »jiUjlJj i Jo^l j c_ijLv 4 K hiU 



j9 faaJi 9 \SUL>ui 



Inclusive Fitness Altruism <gl$*MJ1 jl^BI 

^1 J^lj ^^JL^i JaVl 3I) ^_La^Jt ^ 4jL«J 

o U fJu]\ 4^tjLb1^J| 4o^j1m.!I JLjuS^I ^ L*J ^ LlWI im a 

JjjJIjJI 4_jLcj JjlIj t \ ^Ir.La (jr L£i j^-iJo ^Jaj ^ L^j ^1 j nll (-m <(i"lj JlJs ^^lll 

_ Sociobiologists ^JL^JLl 1 j -wjjj-u» *\ <i\c. ry, ij^c $j>jl U Llijj 
j^o ^ n tl <zjLj£^UJI djLA j La _ «Hamil ton J^U-A»^ «Haldane ^jlU» ajuLa 

.(cjjI^^Ij AjjjJI) Beneficiaries j^j^L» altruist Jips\ :uy2jls^\ 

i_jL_u4_>. ^jlc j j »11 J ju <Lil jLJu^U (jr 3^-_>JI ( _ y i*lLj Ll«j— jJI jJ j 

^^lll oLi£j_L_aJI c^oljLaj .(4 » L^i^La (J7 i^. tijjLc |j) ^Lj £y*$} 

4 ^ j < o 

JL_*_^a Lr 3 3 j j_ i "o 'f U Jl o rSM t"/!U Ijui Jjvi (j-a^ .4__oUVl JS-Ju 

Uj^ q\ 4^-jjl! ^j^^ll jIIjVI S^Lk ,>,",U ^Ij^Ij aI^U jjia^l 

1 <i ) n i 4j^_ju i T I ^^LJv^l jj-^s 4_jJ1 Jijj ^ jJl jJjusVI Lr A L^jI j.,-»— 'i 
u ii j n 1 cJt_J^_*_lII (JJi -^jJa ^^j—o — jJl jLjlj^U J *-j 4jI »_.> T I 

i Ljj^-C L^Jl nUl ^a^l i-uv i _ 7 j3 4JG-4JL-4 tj^Mi itl (ji-J 4jc_ublj 4jjj_u3 cJljLo 

♦ unti (j^UwVl \jh}- f ' 0 



i, t 11 i t i u La-£ t^jJj)^ rJI SjjbLLb -iJ^-jJ LoLaJ LSjJla 

<_)L>o! t^y=>j^ (j i h"*-"m i^4jjL>u) ^^j^j ^LoLdI ij-^>J JL>-jJI fVj^fe JLj-«1 o' 

jijj 4JLtiL>Jl j .p AV ) ) t p 6 'J. 1 cl -^Lh 1 ^ fr> ^" (JtrtlL J-ta3 4\u Ml 

jj t, ix jib ^ ui i iCjLjlj_j_>Jl (j^j 4_3^i aJI ^j—tlaj— 4 «(jjjl J» 4_t jIjj! JlH 

(j^JI» Ijuk 4_JJ Jjuoj U 4_iUjJI ^jlSj l_jjL>J ^jLo p^AV) Bateson 

Reciprocal Altruism J^U4t jUi^t 

j.<^>Tr n JiL^jJ L7 ^->- t^yJ^ o.loJI 4_u3^3 <J-dJ <j."uj «"> jj^JI cAjlj^tl < jy j9 

LilLc i rrVI jLJLuo ^ynt i ^Ltja J-!iL> "U jLiu^U 4 j <H 4Ju_aV1 ^j^aj . ^i,o LjI ^>-La 

Djjfc -Jjlaj i Li^jIlo j I LjjjA LjLflJ Lol Lxjl-i ^jJL'iej jIjjVI 4Jlus 4_JJ L.<<<ijU 

.4jjlibyLj jii^l 4_L»rtilL t ^irwi Lbj-A^>. (jy ]a jj>~\ j-u .^d^^LaJI 
ij^uij, <'">^ ^*JLc (jJ! cjUl3 T ij>JI ^JLi ^ hlrtVt l La IlijJs 



jL-jC.L dJL>.|jJl Sj^u^/I -ll^-bl (jjs Juul ^1 ^jjLjlIII JlLcj V Cu> (3j_uLuaJ1 

Cj 1 j 1 U"i a t j J a ^cjj| LsaS ^jj » m ini ^IjlcI Lo_>j jJj t^^Lio (JJj^>.VI O' 

;J^I <r>? L^il Cjj t i^i Jl£ JUJLjJI I^ot-w ^ 3j^jV1 ^ tiii^j 

L d&j "i mi a 4-jJ^j_>-aja^ 

tLT <iUTl u 't*\. L «Society Lt-^"^» 4j«> < jjf ^j^Uj U jJj Ijla (J^kj U I jL^ 



1 ■->«iln ■ .11 

jj-uo i_jj^IjJ m£jJI S^JjjlJI jj-aiaj L^tA^La ^c-^lj ijliuVI JJjud (_y9jl tfJLAj 

i ^jjt» 4 a.uUVi jUbV! 

Ijukj (Humanization <jl m/iVI cjLLl^ (J-ujIj^I j i» A\ «— il ... «il^^l» (Jj^Io 

"w 

c_>LieJL)V1 j (Jj^J t4_uL_u_iV! 4jj-U oJlA ^1 jJilaj 4_u1j_j_>. c_3^Lljj| ^ ojJljsj 
Lili j 4_£iLl^Ij i^jLjlaj (j^o-uljl -ilj-^l O^i ^ ^ tr * ^ Lr^ 

j-t^^l Ojjlaj LJ& . 4_j^_*_ul CjI JL>.j 4_Oi_UlJLl L-J-tjwllj jLjjVI 

jLjjVI jjJ=u 4i>-j^o CjIju I J^Laj iujjlj&l JLcLiSM Jq mi "T jLjjVI 3j^b ^n.Ti 
|ju ^cj t4 j r L<i 1 -wVl Ci-( njLa (jr l]| Cj!_ i-lu-ljjJ 1 ^j-a Ll3^Lj-uI ^j-u (_ r J-jJL>J I 

Ijj m-ir Lj^j^-C. jilidi l{j j '^ (jyij (jr lll CjLcLo_>JI j f W$~ ^J^-i l^-^ <— >UtJuVl 



j$hill 9 i§UL>UI 



jLlLVI «dj^Jh. Ij-l>.Ij 1 1 ^ m j di <>>l A 1,1 a 4_^^l_>. I ^jjLlcj (JjljuJI dJLA pjj*" ^Ir 

0Jufcj .dJLjLjaJu ^jlc 4jj jjj a J iJW *^| £>Tj L<s 

. 4JL4JU ^ n j r 11 La jkJ-i-aj ^lc Jij^iJl 5j Jl£ 

;Lu^V1 3 SIl^LUI ^ SjJlSJIj 

I -i^J . 4 "n.i.U'v ^iljJI JlLc 4_i^jJI i^Si 4u£.^Jl a. » y <>^H uojG^ l-<j jJLi 1 1 litLi 
sjljml 1 (j >t j < 11 JlS ^yb^LiJ J^Aj l^j m "II ^J^. jl mmVI S^juS j I ^ju tt Ju ^^k: 
1 $~ a, i ii 4 ^3 4-ljv.jJ j^i*- 1 a £-L«Jl1I ^-*j>. ^> .l£ l ^ <i Al 1 4 iljSjj CjLu^JL^j tiJJjJ 
Cjlj^_LaJ t j" La£ 1 <"iTl i j-i-u £$-L> (jr- 1 -^ jlJu^iil <j_i^j^M 4_)Lc.j jIjCLol 

[j^LaJI J >~ ATI ^Jajl) u-fllj-cVl^ JUJURI cLl^jI CjjI 2LiaUuj 4u£.UloJ 
.4jj^LalJl CjljLs-Vl Juli p \rt% o IjljJl>vJ 4_j*_u_l!1 >_<-i-<-aJI <JL_5tL-u! 



JL, 



i 1 i 1 



LLa^ 1 j 1 j j a~ ^3 Jn tll ^yk. jL-ujVI -sl o " r 1 _sl}_^ t 4_iJI JLn_aVl cj^i^ 

t(^4_5JU_L<a jl 4 -9- " ^ " ^ _ 4j^, j^flf. a I 4_<j_i jlB _ 4_Lj Jua a I 4_)^_3^ 4j9LSjJ1j 5jl_iia_>JI t 2> A 
^jIj i"ntl JJlJU ijL) 1 <jlr t (4_4 1 _ 4lj_j_3 _ dJLlL<i_4 3j_<_ul _ 5^,, 1 11 1 j 1 -B- 1 '^>jlj 
L^j ^JLuiil (Ji-ljub Vi^stLj^iA tj^i Lu d^_u£LJI Cj1jl>.jJI L^,jJa^ CjLaiJU 

icLusJl ^j^aJl 4jtLM1 jr^j Ly UoVl ui>LL>.VI ^1 4j3L^I) L^JjUaJj 

. 4 ,j.r jj2i j-_jjL»_o 4_1)L1IIj 4_j_4_u1_4_u^1 4_j_3^L>.VI j_ljLi_U t j-^ < " ^ " ' M LLii o 

^uj 1 jjnj <3>-^ '«Norms L_fllj^c^l»» 1 ^ j <i < n't j I ^_<u . 4_JL*_4 a 4_Hj3j_a 

^>U.Vl JjOII 3 tj ,U ^ ^cS^J! ^ L^Mi^l ^ ^LuVl 4^>U.Vl j^jUil 



^jLua_?JI 1 ^ jr j Lkj_cJLj ^ylJI j^Lill ^ di] jL^a t4_jal <i ,,ifl ,",M J^-ti 

aJUfe (j I 4JLuL>Jlj .(^LjlII *w 1 *" 1 1 l j r uj J^j^j jLiiaElll ^£.jJLj Jjje^j (jj^jVl 
J*Jj .iAfi. ,u ^ Jl^ 4_^^Vl uiil j^Vl Ji 4-jUJtl CjLfi}Li^V! 

^1 <-jj-flVl ^jk «Bertrand Russel jLuj j-t-aUJt! « «j .-^ *Tt JaJ$ 

<y9 4_j_S^I_Jv , ^| j j-jjLlII 4jjLLa (jl» J^-oj a ,j "i ->>l Jlc 4^cL«_>JI 

^JLusil J-ALjeTiJ t—fllj-cl L^jjS Jj_ciiJ ^ylll CjU_<CoJkl l„<iin ij»LtJ! ^JLuaJl (jLil ^JLfcj 

^jJLj ^1 jjl ^Jl (ja± *4jL^jV Lq ^JJ jjtlll I jub j\c j 1 i ,tl V j>j_*Vi ^1 l?^ 1 

4_j J^ju 4_ujISuj1 4J c f 1 1 n"> j-jL<_u_>. jJt.t.U 1 >j-'^ri jJ\ p ■ ^" ^jb^Jfli i,Vi 

4jT 4j^^L>.VI 4 o ^aljat^j (J£ u' 4jLs l j£L&^ . 4-L-iu i 

L;r 5 Cj Jl_>o 1 4 j r 4jjLuaj>. (J->al J-C Lj^_^ j L_4 4JaLuo| 



^ 4jjLLaJl u^j^iaJl jjI ^>JlLc: <jrUjLjtJ \ 'W O ^LaJI Oj-Aj Lo_j_£ 

(j-akl Ujtl 4jcLx^4 4 K mi 4 «<>Ju]j_jI » 4_> Cx^>-Ij La r^^Li-^ 1 *'<*JJ^" 

< 4^M-^Vl uilj-c^l L^^j .4_^lill 4_dUJI V>^' 

4 (j^J 4^_<uL>J.I 4_x_j_lLj y cflj^JaJI t^^Li-i-L 4 j ^.SiVl (jr fl l-ujj-jJI Ci.lv 

Jjlj) n 4_i <ufel jJ^v. 4-jSj^wwaVlj 4j n i^ill ^rCLa^L > JI ^jjLoJI u_3^L>JI Lili j 

t"frtl**evl 1 4-lLi ^j^jjcj (jl l-cJcj La Jljl Lufc JjmJI^ ^ JLcc^JI /j I <jLc^J1 ^uJlS ^j-fl 
(JjJJlj Lo J£ (jLiu ft^Lc-L i^jLlj CjI J-udI dOJ^j JLdS tioJoJl j^uajJI L y2 Lc! ij-uLll 

. -ij-iJI SL_v ^Jula 

SjLrv^JJ « JiLol L«^je-a. » tiJLiA (J\ aJL_u 4_ajIjlJ1 CjLh_oJL>JLI ^^Sa^ *4_tJjjdL> 4.j itll 
Cj1ju£ 4_cL->Jl 1 " SjLiJt Jul3 4jj^L>u Cxxjt_i 1 \jbj^ja,\ 4jla < 1,0 

cJu ^Jl SjjjlILjj . A.t.u^LLll cjLc.Lq_>J I ol * $\ ^ < » Lsjui ^t_i_u^j L^jLJa ^ 1 1 'u 

^1 *U\\ 0^ ■ " <— aJT ^ 0 Jl^p- Juua) 4^vMJli ^jL^Vl J I t* nii 

JLua 1 ^<<u-n 4jL^>- (jjI^. SjJliJ CjL> glA-a 4j^. Ju_l1 I (JjLJlII (jr aLiIu ?r <i <-u JL3 

Ijuk jjI^j.cjUIjl^VI 

(<u tjAj .4_^LiJI dJjljJLI ^LuijLj (States oL-tV^t St .i'>) 4_>rUl^V1 4_J|jl^j 

(jL£ Lufc tjJsLuJI ^yJI ULj_>-i iS JU£ ^ -i^? (L^lu Iri r CjjLaj ^-^Llju 
Sl^Lu!!^ 4aLlj^j^jdJ Lila ^jjJl <y9 jL ^jJ! ^IjJ-aJI JjtJj iCjIjjUI ^1 Ji-jJLI 



^JljJ £jLuo JULo tiuJUKJI (^^-Cj^jaVl ^g" >J,1j t 4_x^^L^.Vl L^Jsl ^LJLj 
LLia_fl ^j"'^ (Jj-^ LflJjl -i-J^Jt3 Lil j-lm-oj i jufc (JjJ j .CjLj-oJI jj-ujLpo 



^ ft j">j jq.11 l_91 j-c^/1 uiil j oLjl^L^J,! ^juu cjVL^JI ^jla ^ 'g , J^l 

^jJI j U m 1 1 J_aL»J1 L j-& <3_lLuaJU j^Su <jrjJUJl ^3 t 4_j*jLuaJI L-il^^l 
^L^JiJI jp tJj-^Vl 4 j ^UJl (>aj .4- jlr oL^VI 3_>1j^ jlUl... V 

^jjLjuj] J^Ljjj ^j-a (—^Ij-cVl (ji j} (^LitJI JLc-IL>.Vi ^-^j^ 

<jA,U "i l<i o 4jI_L*j L»_4_IL5e_a 1^_tjjj J Lbg.1 J O I J \ t «M-^ LT"^ W (J^^ 1 " 

LiJJj t_u_i-uLb L_A Ju J 'y "i 1 'l l-u! .uul i) *>> V ljJL_5tltlj ijJjJLll ( _ r lc ^J^V ll 

C f, "fc-L.u3 1 ^yTL>. ( JLj_>.'^1 1 ^ *hj 1 5J 3 C(jr xjuj La (jLc^_i_u n_Ja1j-C I CjL>-^ "i 1 

(jj^J^I 1 olj; iCost- Benefit Analysis ^jLUIj ^jLiJLI JjIt"<1 4li^> ^^-S 

V Lul ^jloIjJI iSjj^iJIj ^_>JuJ1 ^j-U ^JLj 4_o_i_S_>J1 (j| L-iJ^Jll jLa_u.-1 

Jjj j Wt" ,i LjjIj^ J-jitJlj e_JLiJ1 ijy j& LojIj t4 j<i 4 K. jg.a (JSJ LuaLv L»a^^ 

Joi^t LfcL t LJT 1 rtj t"ji 4_^UkJ! jirt-.ll osl^^l 

4 K r~iit,l (jLiiuJ (_Slj_C 1 4 t i^l ^j-U ■ ^ 'J 1 ' JlJw^_J 1 o ] j "^1 ^JJL_>J1 CjL)L>.«_^ -J 

Lftj lJlS ( J_i 4-^rvl j-jo (jyA^. 3j JuaJ 1 ^ij-aJ 1 u <.a"Kj « y . I L$ -w I 1 
4_j xJ3 (jfjs 4_jujJ1J1j SjJajUI (j-A ^J—ib ^_»_>» La '^-^-^ ^ i—t , t "i .,) 3 S A <_ , ,iLl> 



j9 fcjl 9 £U5>'UI 



^jji^JI LJolio (J^->- ^Jjl -i-u-Hl -il-ijl t (^j^-Ju. » ] \ ^jjS CjLu_>J| ^d^. jj) (jin JUu 

Uji jUj f Lul j ^\-L^j) \ i.g] I ^ 1 , a "t f 1 tj\Sj 5t_ MalK rt ^1 U 3 JJfc J^J '(j^^-^-^ 

3>U*V1 IjuI ^ylSUI jL^jVI^ («LjJa^jJI JjL^iJI 3I JjL^JI (JJlit^ 

oL£V1 Luu 4 j ( n Lu <i ^i-Laj 

jiaj 4_j_3^Ljv VI ^uJLll <j)\ ij^-f 3 -^5-^ <t,,>o VI 2 w H J^Uw {jr^J 

jjjJI 4j (jjJl ^jJjljJIj 4jjia J iJ| lZjLc^JJI Z^^tUU. ^^-jjLj 4iu^>J. 4jtjlu JJLjkj Jj-aJI 

^jjia ^jua ^ l^^-L^ I^All^l jlj) -ilj-^VI ^jl! ^>U-VI j^JI jjiiv ^ >^Vl 

^1 u r V J^jjill 4_JjL£ LuLj*jI i_<-i-ijLuJ SjJLoJI ^ i^^Jbu 3^1 a"( t nVl ^i^- 

^jV ^Ijj jljmJL-ol CjIjLo! J<r jJlj3 jLAloVl (j.^ 1 1 jjl ^1 3jL<iiVI jJi_>oj 
(J^iLc J^_>-j 4_jj J_>JI CjLjujIjJlII » ' CjILljI 4 Jjl-£|JL^ iljLt^l ^'f I i-lil I^j^SLj 
LaIj^>-1 eljLrtjVl '"-^ -"'^ l$>^*^ 4_L>.Lj /yi a t 3^Jbl tVi ! oJat wljj (cr^bj) (jr* ( 

J 5-^5 CjI J^>-VI 11 n t ^,1 o Ir 

CjjIjj CjL_u| qj6 4j^_«_u3 ( n i n VI £_o ^ Ju_u 3Jl_j_c__>J1 A <>^ II eiijl^j (jl£ljial 

jLiloVl JJ^J C,^ ^1 >lJl Cal j O^UJI 



.Cjjl^lD Luajl 3j_L4->JI CjLoj-OlLI jtjjLLuu^t 

JjJLt_jJI dUj ^yJLl Jju L*£ 4_j_c.LijjvVI 3j t n\\ IfllaJua a ^ tdj^^J! Juu 

L** JJ- 1 J y jLjt ^J ^- > >" r j 11 JujJ,! 4_3-L>- ^ JljLa j^oVIj .oLul i.r> vVI g 

4lua_5t_A^ (^b-^J ^.iLyi 4JLZuu Lq L^jJa Lu) ^jL^j^U 4_^i*>L>. Vl 

£jLij j fej t Na t u re & Nurture 4 'i .'i» m H j 4 «i .UTI l^jt j^liL* j^-UUJ 
c_JLij ^-a ni'tyi ^ ^jU-H ^Lfl ,^ ; U-,tl c_,,Uj jlj^j»JI ^ £ 

. <L Ja j La 1 9 

Ij-lI^ j! iLiiJJIl ^ya tilJj ^ i.t «a j . > ^"1 *^LaJI ojtj (ya ((W;ul(linj.».Uni 

* J^UII Iju jjj ^^jJI cLUj Jp*** 3jUJL>- jJoj 



j9h3Jl9i9ll5'UI 



^-jL*.Jluu! ^jlc jjU ^1) impressible ^ULjl £Loju jJ^j JnUfl jl 

« jjjj j-C » j <i,.?(_ t. uJ <Jlu 'v iujLu-JuJI 4lx j^ja v 4_jJLc <>j JlJLII £JLgJ It^A" a JJij^ 
4Jj n Uli J=wij-« ^Luj JUj^I <jl 4 k -k MU jJu_>o» J1_j3 LaJuLc 4 r> j n -kJ! 



t—fllj-cVI 1 i>>jl (Jj«-lu Jl5 t_jLitIljVI ^1 jLo 4j1 . «clJL<i_>. 4_j^L_u ^_ubl_d-4 

^jjLJI j _ ^aj Jl3 IjlA (jj^d 0' O^-*^ O-"*-* CjL>^ i^fl £->-'j) 4_laJL>J! 

Cr^l Cr*^' g^J^' ^ Cr^ 0^ " ^LM^ Ji^' 

i4-£j 1 nitl t_sl^cS/l L^ia ^LuaJ tJ? lll CjLojLlLI «(jj^-^" (jr^ l£j .'^ £LijJI 3» l i ^ 

L4jU 1 

(jja jujl>. JLiJoVI ^j".U*"i j^jui t— 5 aUII ^^uAj ^JLju JJLLiii-o J£ (jl 

+ UI ' 

44>a 4jjJ ji^Sj (j I jjJ tjSLl^ njLuijVI ^0 JlI^j 4ai>L>.Vl ^aLUI tjJ^j 

^ 4JJLJLI 4Lv ^ jli>J, ^ . ^^Vl j-^Jll ^ _ ^^UVl a_upU 

(j\ - ^lj_J Lo 4JL,ujJ( <? JuJs tljl j-y-C - ( _ r Ajt_J (j,^- tl «^lLdJol 



Jjju q~\ - Jj-iH tjr 3 4_uaL>J1 4_c:jJj| 31 miiT ^tjpe-juD ^j-a 4uJ1 LLuo^j La t ^lo L yS 
4_^Lx 4 rt^t ^il jj-c <jl ^LjIaVI I U , * Liat J ^1 

[Sy2>\ J nUtl Jj^SLi C/, j -w i^jLSLaVl jJ_3 gj'C i a 4_L>-j^o ijr 5 4_u^_jJ1 <sjuk 'l J__u 
(j^/jljua (J£ 4_jJlL>J1 4_j_j^jJI ^j-o 4xLu < at<~i\ q\ . jA^j g LcLlLjI 

.cjUaUJI frUujij jl^I l^ji-I udJju ^JUd U£ .cjLKII 4 .J U T AaiM^i 

3 j «LgjjLflJI (JLljvVI t Lu f ^l^t.a ^Ljuj t^x3Ji 4 _ l3 j jt*u 1^ iof ^^Iuju ^jpfc-i 
JLa-Al ^1 4 <afc>ta <jt jLSLij (. («ioj (_£ jJl iJj^L^VI ^ 1; </Vi 4j^Li>- *^Li La 

^£j_3j tC,( , „ -v. | I j] t 4_uj-l!l a*J-$& t j <i t. tl ^j-c 3j£LlU (JjwI^II £ _ r 3 4_jJa}L».Vt 4_u;JiJ! 
Jjl-^o 4 t L^xj^-3jj 4 inti i 4_i_i_ul_3t_«o 4^L;JjJj ui<n 4— t-ul i n*>-jj 4-ij-oju J-iiia -J^ ^ 
j L-uj La jjb IjUkj ...4jLflj_ua3 4-*£^>~ ^3 4j L-ul^jj 4-^LoTo»^! (J-ujjLLU 

J-U3J jLSo Jj^L^VI jjJ^. U Ti'v j La ^l^t <i (jrlll 4jj«sj Liall l 2Lc)jJ! ,j] 

jlw^j j-i-VI u-aL>J1 (^yLcj ^(^ ^ * ) «Lorenz jjjjjJ» <Gc j^c La I jukj . ^JuJt 

j-cJj jj\ ^JLal 4^u_vj JaLljkVI j^ojLu ^ jJl ^oAlll ^lcj 4-UjJlll (JL*-^ jS^*m.m 

<<\i a\\ (jMj—C ^ $ y f j ) jaJjS^ 3 j a j — ^j-o «(J^L>oJj)) 4_j ^jLj I — a ^j^Lftl n "d ^^jI 
^^VU-^I jLuAJ! 4_4jL2a ^ 4_ujjJ| 4_uj.H1 4_uukl (j| .4Jj rtUH tJL) JlU 4_ii">UVl 
^uJLlISLi L^L&i < ll<-u-4"n ^ll! ^ujjJL! ^-j1j-Jj (jjs j>-li^ ^j(j_>JI 3jJj 4j ,1^ ^«tl 
t J-jlII (Jj-<-u 1 m lr La LjJuv. ^us^JI n -r "u ^^y^J 4_jl 4_jus^L_>J1 ^ . <LijjjJI 

.(jlSUVI jJl9 tj^Lya jULuaiJ 4_l1jjJ1 4_upjl pjL±JL.> 

jjb IjlaI i^VlLLs 4 3jlf. jJl_u tjy lll 7=-jLt^Ul £» jla c-lj-SJI ^j^t i ^ i u i"j Lc_ip ^ 

Ojiaj JLoJ . J^sl La 4j Jljv ^Sj £-u=>$\ ^jj^J SLJ ^JjlII 4_<i Jl3j <j] ^ji-gj Lo Js 
LOil Judi JjIrtTl t4jl i r M K^j<i l^tnt.o q\ t", j.ViSU 

^jJ-3j ^)! ^jim-jJI («-CjJ 



<4_i<r\V uitl { J^JuJL ^J-mf » (jj^- <S**i d^-cb^i} 4jjj^jJ1 jljJU 

4j3j_<_j G> j >,^>lj « Lt-Tt4-fl)) Jlju ^jj ^^S^L-i-^l jLtfujVI^ i !n r jj| (jl ^jj^—i-I ^.jji^ 
£ji» ijr j^ ^L>0 (^t j J rt^J ^1 Jj <-( u V ^jl j^jl (jrliL^ i l_i Tr i"» ^ mi i (1>^J iSjL^lj 
4_lCjJI j-SIjJj ^JLo j*, i 's±sr ILa ^-oJlA.ia ^| (JT ^ j^^Li-^/l tiijLaJI ^j-a (JLc jpjJLuu-a 

jj^w £jy ^ £-LatiH (jjs igitl dOjJiSl t t jJ^.Mi tJlj ^jLjkJI (j^j-ill (J^JL^. <_jIjJlsI 
(jSUj .^1 tt"> II ^j^a ij (_)-2>jJJj <— ij->JI : (J^° tJ^L i uli CjL^_u^ Z)- 4 4 "i # >• 1 J L>a (j-*aju 
eJiiaJI ^ <"i n 1 1 ^ m ) i L^J jjlai* Julj-jJ iSj—^ - ' ttl 4_i _i.u.<JL> t rtl**< j_aVI 

^^-lsLoC Sjjj-o jJj) CjIjJL>JUj LkLL-u J^_>JI g S^j^o^I dASLdjj it-jL^jVlj 

u_jIjlJ I 4_i_ujLa_<oj jjJLuillj jLaJLJI 5j-&l (j La J L "i a..^ a i4_t3ULliJ1 4-jja^/lj 
L^ljJli_uVI 4j>.jJ «LojLulaJI jjLua.ll ^lju>-unl ^£1 . Uj^Tillj «^jLjI» Jl 
n\ 4JL4HI ^ 4_xfl!>L>-! jJJ-^- LtfJ J£l n. U ojLfc ^ > J "'^J .4* j j II 

^j-i-H fJ\ tl T 4j,\ jin "II 4_j_^>LxVI i_3lj-£^1 Jjfc '.^^j , . . 4-J5-' t »_U g] L <ull 

Jl^JiJIj (Sljjlll) jCjjJaJl Jl^jlII ^2 SjjIjJI ^uJLtlll ^j-a SjuJLcu^j L-at^Vl ajui (jl 

1 !i j V> 4.j ■>. j mtlj j II ijy 2-u-xX ^-J^-mi-TJI ^_Lxa ^yjt (jr-^^ ^jj-»— >u^1 j JuJlaJI 

i l^j'^i jL^Io*I V ^uJUlll j j^ ,<J i n», t n 1,1 (joLj^JI ^jj jui Sjjljjl (j^^juaiLI 

Liili j-^j . Jllail *LiLUJLi _ Jii]| ^Ul 4jjLJI JI^Vl ^3 

OjjL>o 1^1 _ 4j1 A r",i jy-4 ^j-u^J-JLl 3^3) Cr^ li-J^ Lr^iJi 1 ^^ ^,-<u t . > «- t L3 

4 U 4 Kuil JlaVl Jj*J1 jl j'cvt 4j^_v :4jj j^Ls-Vl >_,l<^ jpa jjk Ijul SLsLsc^a 

J-&J_>- Jjfc Ijl-^jS *4-u3jLjLjJLI J^l1^_lJl^ L-fl^^tlJl Jrt" v 4J_U3Lil1 (jfiC- tLb 

L^ilj 4_^>UvVl L_iil jja^/l jjf ^ u, n Vl 1 ulf 3 'J^>iiJ JU^^I jLo-uaJlj 4jjjj_«JLI 



Ju3 ^ ^ ^ ! 1 ^ j ^ U" 1 ^ ^» ^ > U" Vij iSj.j. VjU i_9_ajJoJ I ^jIjJlJLj ^.o-LiiJ 4j^^J(1 

C£i 4JLbU-»U 41ji^-k <jU icdJj J$jaj «JLJa^L*! V JU-cl t_jl£ujl J] 

^Mj^ ^1 J_L<j 3juL^ CulS ^1 lIUj Ja^LlivVI 4.^-^1 j «_3 5> la t^* 9 
La jjfc I jufcj i^Lc^JI J-o 4_a^ mi I LLj-ja LiJIjuT <jL£ ^ JuM ^.aVl mi II ^ 

<j1 » J^jv jJI—S tSj v t LjoLd ^/lj^A-J ^ya j ^1 JLuo ^uuLl^_uj d lr j—t—C- 

jJjLlS 4_ul Ju SLjv. (j^ i m j t j (j-uLj CjLsMc pjt^r.t LgjJja CjLuij t 4jJ&M_>SM 

Cjj< (jSUj V Ijcw £.1) Ju3 4jjjjjV1 4jj&L>.Vl L-fllj^cVl jjJ-saja J f j^B^ 

L^jJI jLil ^Ul dilj L^l.iftjrt^ 4jj <^ r J^LAa dj^lj ^ J^Vl ^^ic «u*. 
Expanded SjjuII SjjIjJI» ^L^I L*x: 4_ibju>. ^ p <\A^ ) i^p-l «Singer ^jll^,, 

<— iU<yla^a CcA-Lual Lr l>- 3^_L5L-uaJl 4.uu^Tc>J.I CjIju^jJI ^jy-dLo lLUju IjUolfl >«<( III lv 
1 4 ( ! . '1 La- "i .d CjUlSj 4 VaK" a j^lC CjLo-iIs CjIj ^j!^_JuJI 3^ JjlLc 4_i_4l 
3jlcLo]| Juu i. L ntJ t^jLualll 4_5-j^ ^1 (J^ljuJj ^ufcLoil L^-if L^iilL^t 

JuV lj>_a I <_3 1 j^C V I j j j x*> i r» I lift .^-Xyft->JI (j J iU"U 4_>JLlo <>Jljv I ^Jl 

CjI t ->Jll j i/i r j_La I Ju ^L^J J ct ^L_4-j_jv'^1 j j t iTI Ijuk ^jl ,4^» 

i^jjlSLo ^L_uj| j j Ll^jI 4j I . ( J ; l>oVIj Slj^lll Jj>j Juu Lo j.»t"n-4il j 4 4_uljuJI 

t_i^L>Jl 4_^Lit_)j _ SjLTtlU CjLVjJI Ij_j_>.I JuJt_oi ^jjua^j I jjfc Jj-^j Jufl«j 
^ y "t I ^jIijI ^j^_tjujL<u - ^jj^— JLaJI ^jj— o!I t U m i I j I ^jJL-v jjiaj_iJ! ^Jli 



1- ^ ' 



dJLA (-3 (JlLoTu 4_j_oj 4^£^ nlll ^Jl^J cJIjLo 4jI ^Jj * Jj_t*JI J-uo 4j^,<^laaJI 



j9 hHI 9l 9li7 C UI 



CjLcljuuaJI oJut Laj . mi 1 1 1 (j^JiJI Jjljl ^ILv CjIjJjjJIj CjLllj-uaJI 
^1 Orulj-^ f ^ (LujJI £*\ S ,U1I jl) CjUSVI Jaa^ J J ■ «" 

.SjLjLJI 4_liLcjjJI 4jjjislj_±jaVl CjLj£^L>-| JLua JjIjVI ^u-all ^Ld I CjljjJlJ JLuoxj>iJ 

L^jJI jLil 4 j t o "i *>JLl SjjIjJI ^juu «L^LiJI oLa^L>JI ^*_r>> jJl^j < _ 7 5Jj 

JjVI <-jjl linTi Lt. uv _ ISLjj-fl! _ (J-lHj <jj« 4_jJ9}L>J 4-lfs mi, a j-£ju i«j-Jt 



4_>.l_i| Jj^>- l>>-^" ' 4 j-^-Ij 4_ul .niiTl Cjlj t_<u»Jl j 4 j .^Lj ^yi 4_jj_jJlJI Jijj_jJ! jj\J 
t ^4-3 0 1 4i, mil L. ^-1, a y Jjj U, l a j 4_-oj>_jc_a Jj_3 4_4Jj-^>. ^^L^kVI 
IJl^Jj t4 V a CiLi_A£j9 3jL£. 1 J j a CiLjJli— >-l 4_oj^_j_^ 4_£ j^_t_a LSLj^-cIj 

L=r lll 4 j') LH I 4. K m>U jJ j ioixjt> ^* <i "->J,I ■Sl.v-.CiH 4 K mi ^ QLl_ulj 

^ 4_»JLJ.I tillj v l^"^-vl^3 dajjjJI 4jJuiZJI 4jjfl}L>.Vl JlcIj^JI ^JlC <>JUJ 



\ J $\ & Ml UU J V IjJ^j 4_)j_il j^a j j f 4 j />Ljv. 4j OjL£ jJlj t^l ...'Jl J 

^jj V! ^-^JJjJ /pjLo)> I JLC Lc_oj3 j CjLljvI j ^jja ^LLoj Lo (jjJjfcLstJJ I^jL^ j^^I 

1« 

j^ju Jla (^jJI ,\ j -^jil jLjkL^JLl Lwj MjjJI «Martin Luther King Jr. 

ij\ 4 <i j n -^tl j ^CjLj-jvI^j 4Ji^j S a (j^j ^j] ^j^o_>J I L) 4_cL_ljI 

3jujlc jja^. I4J Narcissism ^^jlhv^ 4x.jj 4 jlr j U j r ,n (^^Suj^Vl ^wJLI 
4_i£.jj i«Freud jujj_3» ^uJLju ^LlLcIj <Ci >JU tl 1 j" ^ i ^ ^ JjlI 

^JL>JL1 JL^jJjJ JUo Lojuu fufejl j" r 1 J j ^ LLiLtl^^l ^ 3jljJu>JI Jl j -w V t 

jl^ jjlalj_u)l Narsis ^^j^jJ» ,jJJ .CjljJl jA-t 3jui Narcissism 4^ m^jJjl (*) 



^ i^M^I 4 K m, « tj\ 4_^>J^I 4jvLlI! JjIjuJI oru 4JLbLiJU j^btj 

(j/Uj£iU 4_jLc."^ Llll_JjJL-fl J f i4_^lLc J^>l^_a (Jj^-^JJ (j^^jJa 5 i 

^pLu>^\ LlLJ j>j.<.ii o cjjjL>o (j( jju «LusUtj^ *4jILc 3jjiLti^ ^iSLi-gJI ^LsuuVI 

j t-^t LjjjJLSj <jl 4 rtjf7"*Jjj . L^U^Lj 4»j,tl?i1l J.cui "1 1 4 j o.J^H JjJL>JI Ljr £. \ «t "t -w V I 

j^fl 5Li_uLa j" *j ^^ylll) 4jJj_AJI (Jj_i>Jl ^jJaAjJ a J J *"^ > "'^ ' Lijpe-uajo ^VLaJI 

.^jj^-U^JiJl (J^_i£.LcIl>-VI (jueJL-aJU ^L*j 

jjJLsJU^-iC. J^LuJLa :4jJl5cI^JL1 j-ljUIIj 4jJuIS1I1 4_i3^L>. , ^i fwnll t>u J-I^ill 

^tubW ^jjljJlJI Ijuk (jjL^ * j^>.jJI ^j>-^1 cjLjLJlII^ cjLiI^ljkJI ^j-u^L* j*/* > 

Rachel ^j^jL^ Jj_^1j»j « Aldo Leopold jJj-ij-J ^jJl» j-^iu ^^all 
...((Garrett Hardin ^-ijL* c^jji «Paul Ehrlich (ji-I^J J>j>»3 -<( ';iist»u 



^jja Jlj>JLi VI 5 j-_i„>J 1 <?_Ljk t^ys -^j-De—A LoaLo 1 ^j-^-J 1 4_il 4 fi j 5 >JI^ . 3 Ju._t_.Ju 
^la» ) (jLij i 4 j ^ V I CjL*j^ Jali 

J ii 1 1 < tn.i r n j 1 1 ^__jlj__J1 5l___.jJl ^_»TL-r o (j-o J^3t_jJl 4-a£1oJL <L>J*Llo 1 ^"i I i -k 4^jjJ__u 

JlJ JL_>J| t _ y cl 'fl^fl ^C-Tl— >J,1 <■_ r i rillj L*J L_UjJL_>JI Lj^-UO-C ^yiljA—^VI JJ U" T I 

jj U" r I |j. ^j) .4£j| -g"<U T^JLir-ill CjI j 4_^1 ; __^3 d U "< 1 1 4_i3>Lq_jLll 4-uljUw 
ijja (__i_)l__v (_;---C. j-uL-*_oj u_.lj__cl tJ ___i JJLo-jj J i n"( t n o U <?J. iVu ^ jJI ^^^A^-Vl 

(_£JJ1 £j-iJI jjjo 4iSLi."-.<a -Ij^Io LcK j i)ln**il-j L^J ^ c-luj *4jjjJLI 
^<Uj>_>o ^jfc i4jj_Jl CjLu3^L».V £j~(7i\.\ j jJ I 4_> ^ljJL-ujJ 1 u-caej Lo ^3^3 

(JLi_>. VI 3Lj_jv (J-*->. 4_j i.Aj jj-o ^ ^ ^Lt ( L^_uLjl^i ^-lju jl— i j 4 \ j 1 1 Lj ( j_uL_4^JH 
Cj] iJui^j .^iJI *LLJ ^l£JI ju>JI 3^1^ oVjul^j J^UUIj 4JJ-JI 

JjV _ 43 JLjLuljO (JIj-AU _ j jJi-i.ii jJl Ijuk J j n n 4_i j t < ^> 1 

*4Jl« j-ojo V juol (4jjLjVl ^jl>> Lbcljj Lo JSo) jljJaVl ^cJI i.-i^j 4^s|jUo_^s1 

...^ui Uj ^1 iji vi 1 j o" a jSLj ^jj j j "1 1 njJI I Juli j|^_4 j t-u (jl 

(JLx>l 3jLC t'.i.uJ Jj5 ^jJLl Jujlj a ^J^jLiIu ^^j^p ^oLj^-s ^1 ^llbcj j^q| Ijubj 
^>^j J I ^—^1 J-JJ 4j-)jJI p ^ tJLolaVI (Jnj JL_j_flJu I J_u j I jlaj, . . . 4Xuolj_ILo 
^j^c j ^CjLjI -r 1 1 ^Lollll JJ^jJI 4_l3 Loj j ^jJloJI U ATI (jjjjl . dll 

J-Jfcj Oj mi 'f U C_3JL^JI 0 1 ir "T L^J!^ t" in i ^j^-<U ^-rlJl O^LaJII 

l^j jjjs)! ^^lll 4 ujjll oLi^^L^Vl jUa _ j ^ Wt W jl <^*<t Juvl^ ^"i j^U 

frVjil^ 4_JI jiLaUjVLj jjjluIi^ njZj-uui T I ^jjJLj JjLqjl» 4_ji_t tfLI 4-d-u3j ( j^o 4-lLa_a 

(•jLuoVU i4j 



. l_3J^JI \jJt> 

J£ j t mi j ^^SLI 4Jt£. ^ ?r V Lr 3!>L_^ ! ( ,\]n a jj " mi, \ 11 I JlA (j f ^yfij 
4jI JlJ ^LoLftJJkl jj-C L j-OJ V JU uull ^JJl 1 fl" 1 n A Ij ts\?c mi Jj^jjuo 4jLj 

1 1 1 ' "j 4JLujj 4_)u_iiaJl 4jL^:j 4_ JjJ-lu-^ ^ a u ^^I^L^-Vl ^^jJl 1 JlA 1 ^> 

(^jjl jjfc J>1^1 • 4_^}L^Vl ^_jjL*A1j (_fll^C>U VlS^uj j^j a l <la ^i^li ^ 

U tVl a 4jJj_j1I1 LuJLU jQ ' ^ * - Ji^-fl ^LJLjjVI ^yic JjJlJLII J* ilL Llj»Jja 
4_Jj.<a.,i.".i!| Sji 1^ 1 T 1 0 Jui>j id^j_ul_! i^£j .*".iM ^_<Cl>J, I (_Jlla_4 1 jj ft ^lubu 4 t .t 'v j ^1 4 < » 
^-<j*Ij (JjjLi-u I Lib J d " ' " (_pJl (jr^ ^JJ^ft'til ^,.j„f, i^ll ^4 4_>ijLJI 

^Hl JLl!I /ys ^jln. ^L^ol ^"ga 4^oLjaV 4^jj>Ul 4 j n <ll CjLl4>U^1 * 
^^ic £ru*V1 (jjjjL>Jl jjfc ^LjtiVl 4_Js ^JL*J (J-Ji" i.nlj (j-usULlj i^jVl L^jjLlj 

. l^i n^LflJ (3 jJl L-tjjJI (j-O-Jj LfcjJjljjOJ 4 I I lUTI 



. «tl*JjL 

(Jl 3B_^a ^ — 5 c-jl "t *\ J — i>i g S 1 « I jL£ 1_L_ij ~°l » 3J_jL>. ^ Ir J jL^. jjc 



• O^yi 'u'J^ SjjU ^^JjtU a^iL^JI 2LJIjLtXi 
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